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This manual explains the OT^ration of the BIOMATTON 
Configurable Logic Analysis System ( CLAS 4000). The CLAS 
4000 is designed to monitor numerous electronic signals 
simultaneously for the purpose of solving software and/or 
hardware problems in digital systems. 

By using the powerful features, like Trace Control and a full 
range of clock schemes, you wiU be able to isolate complex 
events and find the causes of specific software and hardware 
related problems. 

If you require any assistance on this product, please call 
BIOMATION Customer Service on the toll-free hot-line number: 
(800) 538-9320; then dial 2 to contact the marketing department 

The material in this manual reflects the CLAS 4000 software 
level which was valid at the time of publication, but is subject to 
change without notice. 

Copies of this manual and other BIOMATION publications may 
be obtained from the BIOMATION sales office or distributor 
serving your locality. 
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WARNING: 



This equipment has not been tested to show compliance with 
new FCC Rules (47 CFR Part 15) designed to limit interference 
to radio and TV reception. Operation of this equipment in a 
residential area is likely to cause unacceptable interference to 
radio communication requiring the operator to take whatever 
steps are necessary to correct the interference. 

The following procedures may help alleviate the Radio or 
Television Interference problems: 

1. Reorient the antenna of the receiver receiving the interference. 

2. Relocate the equipment causing the interference with respect 
to the receiver (move or change relative position). 

3. Reconnect the equipment causing the interference into a 
different outlet so the receiver and the equipment are connected 
to different branch circuits. 

4. Remove the equipment from the power source. 



NOTE: 

The user may find the following booklet prepared by the FCC 
helpful: "How to Identify and Resolve Radio-TV Interference 
Problems". This booklet is available from the U.S, Government 
Printing Office, Washington, D.C. 20402. Stock Number 004- 
000-00345-4. 
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• Part 1 GETTING STARTED • 



Part 1 Getting Started 



# Chapter 1 Introduction • 



To help you lesm to make the best use of the adysnced features 
of the CLAS 4000, this manual is divided into several sections: 

Part 1, Getting Started, guides you quickly through 
the preparations for use of the logic analyzer and 
gives you a brief tour of its principle functions. 

Part 2, Learning the CLAS 4000, instructs you in the 
use of each of tiie screens used in operating the 
CLAS 4000. 

Part 3, Advanced Uses of the CLAS 4000, provides 
detailed instructions on the advanced features of the 
logic analyzer. 

The Appendices contain additional information about 
keyboard shortcuts, customer service, and 
specifications. 

The Index is also provided to assist you in finding 
information on certain topics. 

How to Use First-time Users 
This Manual 

In Part 1, Getting Started, chapters two and three provide a 
detailed procedure for setting up the CLAS 4000 and touring 
through the menus. The bold-type text in the left margin 
identtfies each major topic. Witiiin these topics, the various 
steps are identified by a bold-type leading sentence. 

Notice that you can move quickly through any given procedure 
by reading only the bold-type leading sentence that introduces 
each step. If you need more details on any step, read the 
material below the leading sentence. All of the figures and 
descriptions in this section are written under the assumption that 
you are following all the steps exactiy. You may, of course, 
skip steps or otherwise deviate from the procedure, but keep in 
mind that the results you see may not match the expected results 
in the manual. 

In Learning the CLAS 4000, chapters four through ten provide 
detailed information about each of the setup and display 
windows. The bold-type text in the left margin identifies each 
major topic in the chapter. Within these topics, the various 
sections are identified by a bold-type leading sentence. The 
information may be read in any order because, unlike chapters 
two and three, there is no procedure to follow. Each section 
explains a single facet of tiie CLAS 4000 and is independent 
from other sections. 
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Experienced Users 



If you are familiar with logic analyzers and want to learn quickly 
how to use the CLAS 4000 for your specific application, first 
skim the procedures in Getting Started and use tfiem to get the 
logic analyzer powered up and connected to your target board. 
Then refer to the Learning the CLAS 4000 section of the manual 
for details about the Channel setup, Trace Control, and Arm 
Control setup windows, and the State and Timing displays. 

If you are familiar with the CLAS 4000 and you need help with 
a certain application, you can turn directly to the part of the 
manual that covers die desired topics. You can use the Index to 
quickly locate a particular section of the manual. 

Part 3, Advanced Uses of the CLAS 4000, provides detailed 
information on the advanced features of the CLAS 4000. You 
may need to refer to this section to make use of some of the 
more sophisticated features required to solve complex problems. 
Appendix D describes Multianalyzer Operation and Appendix E 
describes special features of 100 MHz operation. 

When you see a light bulb icon next to a paragraph, read the 
paragraph for a subtie hint or shortcut to mastery of the CLAS 
4000. 



• Chapter 2 Preparing to Operate the CLAS 4000 • 



This chapter covers the first steps in setting up your CLAS 4000 
logic analyzer. After unpacking and checlang the materials list, 
read the following procedure to ensure successful use of the 
CLAS 4000 from the start. 

Plugging In and Check your location's power supply and set indicator 
Powering Up the CLAS 4000. 

Determine whether the outlet you will be plugging the CLAS 

Anf\f\ 1 r\r\ 1 1 c T^rv T^n i^- t xi -tA 

•TKJKjyj iiivu IS iWU-l IJ VUILS UX ^jL\J-jLJ\J VUILS. UiJCdVC UlC VOltagC 

indicator, above the power cord socket near the lower left comer 
of the front of the main unit of the CLAS 4000 (see Figure 2-1). 
Set the switch to your outlet's voltage level. 




Voltage >. 
Indicator 




Figure 2-1. Power Plug, Voltage Indicator, and Switch. 

Ensure that there is adequate current for the operation of the 
CLAS 4000. If you are using the full complement of Data 
Boards, the CLAS 4000 may require as much as 10 amps to 
operate, in addition to current required for your target unit. For 
more information on power requirements, see Appendix C, 
Specifications. 
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Plug in the power cord and power up the CLAS 
4000. 

Make sure the CLAS 4000 power switch is in the OFF position, 
then plug the power cord into a grounded AC outlet (see Figure 
2-2). 




Figure 2-2. CLAS 4000 Connections. 



Connect the computer to the CLAS 4000 chassis. 

Plug the computer into an AC ouflet, then use the SCSI interface 
connector cable to connect it to the CLAS 4000. The large 
connector (50 pin) connects to CLAS 4000. The smaller end 
(25 pin) plugs into the back of the computer. Connect the SCSI 
terminator to the bottom SCSI connector on the CLAS 4000 
chassis. If you only have one SCSI connector, use the 
terminator between the cable and the CLAS 4000 chassis. If 
you have any SCSI communication problems or the computer 
does not boot up when the analyzer is connected, try putting the 
terminator on a different connector or not using it at all. 
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If you have not already put the computer together, do so at this 
time. Plug in the long power cord to the main computer chassis 
and the wall ouflet Connect the monitor power cord to the 
monitor and the computer. Connect the video cable to the 
monitor and the computer. Connect the keyboard cable to the 
back of the computer and to either end of the keyboard. The 
cable has symbols on it that match the symbols near the coirect 
connector on the back of the computer. 

You can connect the mouse to the back of the computer or to 
either end of the keyboard. Right-handed people can connect the 
mouse to the right end of the keyboard, and have the computer 
connected to the left end of the keyboard. Left-handed people 
can connect the mouse to the left end of the keyboard, and have 
the computer connected to the right end of the keyboard. 

The Getting to know the computer section of this chapter 
describes the basics of using the computer, but refer to the 
computer manuals for detailed information. 

Connect a probe to the Aw probe connector. 

Connect a probe to the w probe connector on data board A. 
This is now probe Aw. 

The probes are referred to by data board name and probe 
connector name. The 96-channel data boards are labeled A, B, 
C, and D, though not all CLAS 4000's are configured with four 
boards. If your CLAS 4000 has only 192 channels, for 
example, it will only have data boards C and D. 

Throughout this manual, data board A is used as an example. If 
this board is not installed in your CLAS 4000, substitute board 
D or any of the other data boards. 

Each data board supports four 24-channel probes. The probe 
connectors on the data boards are labeled w, x, y, and z. 
Therefore probe Aw is the probe connected to data board A at 
the probe connector w. 

Individual channels are referred to by data board name and 
channel number. For example, the channel designators for data 
board A are A00-A95. Probe Aw has channels A00-A23; 
probe Ax has channels A24-A47; probe Cz has channels 
C72-C95. All the standard data probes are identical and can be 
connected to any data board probe connector. 

Connect probe Aw to the probe test connector. 

The Probe Test socket is in the left center area on the front panel 
of the CLAS 4000 chassis (see Figure 2-3). Connect Aw to the 
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test socket The connectors are keyed to prevent the probe fiom 
being plugged in upside down. 

The Probe Test socket generates some test waveforms in a 
"walking one's" style pattern. In Chapter 3, you will use the 
CLAS 4000 to collect data from this socket to demonstrate some 
of the basic capabilities of the analyzer. 




Figure 2-3. Detailed View of CLAS 4000 Front Panel. 



Turning on the 
Computer. 



Turn on the computer and verify that you are at the 
desktop. 

Turn on the computer by pressing the key with the small triangle 
or the button on the back of the computer. The menu bar at the 
top of the screen should look like Figure 2-4. 



It File Edit Uieuj Speciai 



Figure 2-4. Desktop Menu Bar. 
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If it does not, you may be in the CLAS 4000 software. Since 
this section describes the computer environment called the 
desktop, you need to be out of the CLAS 4000 software and at 
the desktop. The computer has the ability to run a program 
automatically when you turn it on and it boots up. Your 
computer may be setup to automatically run the CLAS 4000 
software when you turn it on. 



B File Edit Control Transfer Windouis 



# ■> 0 t ^Ei 



Figure 2-5. CLAS 4000 Menu Bar. 



If this is the case, the menu bar at the top of the 
screen will look like the Figure 2-5. To exit the 
CLAS 4000 software, select Quit from the File 
menu. You are now at the computer desktop. 



Using Windows. Arrange the windows on the desktop. 

The basic unit of the computer interface is the Window. As you 
look at the screen, there may already be one or more windows 
on the desktop. If there are no windows on the desktop, move 
the mouse cursor to the hard disk icon in the upper right comer 
of the desktop and double-click the mouse button. 

The screen should look something like Figure 2-6. If it does 
not, try to use the techniques described below to make your 
desktop look like the one in the Figure. The key parts of a 
window are shown in Figure 2-7. 



« Hit mi niij) imiw 




Clo0« Box 



Title Bar 



Zoom Box 




3 iiems 



29,950K in disk 



968K available 



B I 



System Folder 



CLAS40CX)Fo1der 



Figure 2-6. Desktop with a window open. 




Scroll Box (also 
called "liaienb') 



Sit* Box 



Scroll Arrow 

Figure 2-7. Key parts of a window. 



The configuration of the desktop windows will be saved when 
you shut down the computer. 
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Change the size of a window with the Zoom Box. 

The Zoom Box is in the upper right comer of the window. 
Move the mouse cursor to this box and click the mouse button to 
enlarge the window to maximum size. Clicking on the Zoom 
Box again will return the window to it's original size and 
position. 

Change the size of a window with the Size Box. 

The Size Box can be used to change the size of the window. Put 
the cursor on the Size Box, hold down the mouse button, drag 
the cursor to a new location, and let go of the mouse button. 

Move a window with the Title Bar. 

The Title Bar can be used to move a window. Use the same 
dragging technique used to change the size of the window, 
except start with the mouse on the Title Bar. 

Scroll through a window with the scroll bars. 

The Scroll Bars are used to see information that is in a window, 
but not currently shown. The Scroll Bars are only available 
when the window is too small to show all the information 
contained in that window. You can scroll by clicking on the 
scroll arrows, or dragging the Scroll Box along the Scroll Bar . 
You can also move a page at a time by clicking above or below 
the Scroll Box. 

Close a window with the Close Box. 

Clicking on the Close Box in the upper left comer will close the 
window. (If you close the only window on the screen and you 
want to open it again, move the mouse cursor to the hard disk 
icon in the upper right comer of the desktop and double-click the 
mouse button.) 

Using Menus. Use menus to select options. 

Another important part of the computer interface is the menu. 
The menu bar at the top of the screen has several menus in it. If 
you move the cursor to a menu and hold down the mouse 
button, you can see all the available selections in the menu. To 
select one of the options, drag the cursor down the menu to 
highlight the desired option, and let go of the mouse button (see 
Figure 2-8). 
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File glllllllimilll 


New Folder 




Open 


m 






Close 








Page Setup... 
Print Directory... 



I. 



Figure 2-8. Selecting an 
option from a menu. 



If you open a menu and do not want to select any of the options, 
you can move the cursor off the menu entirely before letting go 
of the mouse button. 

If one of the options in a menu is already the current selection, 
there will be a check mark to the left of the option. 

Some menu options are followed by ellipsis (...). Selecting one 
of these options wiU open another window or a dialog box with 
additional information and options. 

Use keyboard equivalents to select menu options 
from the keyboard. 

To the right of some options in the menus there is a symbol and 
a letter. This is the keyboard shortcut for selecting the option 
from the keyboard instead of the menu. Select the option 
directly from the keyboard by holding down the key and 
typing the letter shown in the menu. For example, in the File 
menu, you can type S§w to select the Close option directly from 
the keyboard. (This command closes the current active 
window.) 



Using Files and View the contents of the hard disk. 
Folders. 

You may be familiar with the way other computer interfaces 
store files in directories and subdirectories. This computer also 
stores information using a hierarchy. In this case, however, the 
directories are called folders. Folders inside of folders are the 
equivalent of subdirectories. 



The top level folder is the root directory of the hard disk. It is 
represented as a window with the same name as hard disk. To 
open this window, double-click on the hard disk icon in the 
upper right comer of the screen. This top level window 
j becomes visible and is the current active window. It should 

I contain several icons including a folder called the System 

CLAS4000Folder Folder. You can distinguish folders from files by looking at the 

icon. Folders are always represented by folder icons like the 
Figure 2-9. Folder icon. one in Figure 2-9. 

View the contents of a folder. 

You can see the contents of a folder by double-clicking on the 
folder icon or clicking on the icon once to highlight it and 
selecting Open from the File menu. A new window appears 
showing you the contents of the folder (see Figure 2-10). 
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System Folder 



32 items 



29 ,98 IK in disk 



937K available 



K> 



Monitors 



General 



System Backgrounder 







~ / fb 
















I 




Key Layout DA Handler Image Vriter Clipboard File 




Q 

Laser Prep Mouse 




Finder LaserWriter LO 



Figure 2-10. Viewing the contents of the System folder. 
Change the display format of the folder window. 

The files and folders in a window may be viewed in several 
different formats. Select the various options in the Uieuu menu 
to see the different formats. 

Create a new folder. 



Moving, 
Copying, and 
Deleting Files. 



You can create a new folder inside the current active folder 
window by selecting Neiu Folder from the File menu. A new 
folder appears with the name Empty Folder. You can 
name this folder by clicking on the folder name to highlight it 
and typing the new name. 

If there is not already a folder called CLAS4000F older in the top 
level window of the hard disk, use the technique described 
above to create one. 

Move a file icon within a folder. 

You can rearrange the icons in a window by dragging them with 
the mouse. Put the cursor on the icon, hold down the mouse 
button, move the cursor to a new place, and let go of the mouse 
button. 
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Hold down the <shif t> key as you click on multiple files. 
They will aU become highlighted. You can now move, copy, or 
delete them aU at once. Another way to highlight multiple files is 
to click and hold the mouse button in an area of the window near 
the desired file icons. As you drag the cursor toward the icons, 
a dashed box appears. Drag the box around all the desired icons 
and then let go of the mouse button. All the icons inside the box 
will be selected (see Figure 2-11). 



■□I 



2 items 



Hard disk 

29,992K in disk 



926K available 



System Folder 



CLAS4000Folder 



Figure 2-11. Selecting multiple files. 



Move a file to a different folder. 



You can move a file to a different folder by dragging the file icon 
from one folder window to another. You can also drag the file 
icon onto the destination folder icon. 

If the CLAS 4000 application program file is not in the CLAS 
4000 folder, move it there now. 

Make a copy of a file. 

You can make a copy of a file using the Duplicate option from 
the File menu. First, highlight the file by clicking on it once. 
Then select Duplicate or type §€d. A new file will be created 
with the name, "Copy of <f]Llename>" where <filename> is the 
name of the original file. 
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Delete a file. 



(ii 

Trash 

Figure 2-12. Trash can 
with a file in it. 



You can delete a file by dragging the file icon onto the trash can 
icon in the lower right comer of the screen. The trash can icon 
bulges to indicate that it is not empty (see Figure 2-12). 

The file is not completely gone until you select Empty Trash 
fi-om the Special menu. If you want to retrieve the file, double- 
click on the trash can icon to open the trash window. You can 
then drag the file icon back out of the trash. 

There are several actions which will automatically empty the 
trash, so you should never throw anything away unless it is 
really trash. 
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Jim's Disk 

Figure 2-13 Floppy 
disk icon. 



Copy a file to a floppy disk. 

When you put a floppy disk in the disk drive, the floppy disk 
icon appears below the hard disk icon in the upper right comer 
of the screen (see Figure 2-13). You can see the contents of the 
disk by double clicking on the icon. To copy files to the floppy, 
drag the file icons from the hard disk wmdow to the floppy disk 
window. 



Copy a file from a floppy disk to the hard disk. 

You can copy files from the floppy disk to the hard disk by 
dragging the file icons from the floppy disk window to any of 
the hard disk windows. 

Rebooting or Restart the computer. 
Turning Off the 

C omputer. There are times when you may want to restart (reboot) the 

computer. For example, some of the changes you make to the 
interface environment will not be implemented until the computer 
is restarted. You can restart the computer at any time by 
selecting the Restart option from the Special menu. 

Shut down the computer. 

Tuming off the computer can be done right from the desk top by 
selecting Shut Douin from the Special menu (see Figure 2-14). 
This parks the hard disk heads and turns off the power. The 
computer can also be turned off with a button on the back of the 
main computer chassis. 
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Special 



CSean Up Uiindoui 
Empty Trash 

i-i U9c; Lri3iv 

Set Startup... 



Restart 



Shut Down 









Figure 2-14. Turning off the computer. 



Setting up the 
Computer 
Environment 



Open the Control Panel. 

Select the Control Panel option from the.ffc menu at the far left 
end of the menu bar as shown in Figure 2-15. A pop-up 
window appears with a variety of options (see Figure 2-16). 
You can use this control panel area to setup the computer 
interface environment as described in the following sections. 



p 

Rb 




out the Finder... 


Chooser 


Control Panel 









ure 2-15. Opening the Control Panel. 
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Time 
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2/ 3/90 



RAM Cache 1024K 
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® Off 



Speaker 
Volume 



Figure 2-16. Control Panel. 



Set the date. 



In the center of the control panel pop-up window, you see a Date 
field. The date shown should be today's date. If it is incorrect, 
you should set the proper date because files are tagged with the 
date and time when they are saved. 

If you need to change the date, click on the day, month, or year 
that you need to change. Small scroll arrows appear to the right 
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of the date. Scroll up or down to the correct value. When you 
are finished, click just above the date on the date symbol. 



Set the time. 

Changing the time is just the same as changing the date except 
you click on the hours, minutes, or seconds that you need to 
change. Use the scroll arrows to set the correct value. To save 
the new time, click just above the time on the time symbol. 

Set the desktop pattern. 

You can change the color and pattern of the desktop background 
by using the Desktop Pattern area of the control panel. 

If you have a color monitor set to the correct mode, the upper 
part of the control panel should contain a row of colored boxes, 
a checkered square, and a larger rectangle (see Figure 2-17). If 
you have a color monitor, but there are no colored boxes, your 
monitor may be in the wrong mode. See the Set the monitor 
mode section in this chapter. 



Control Panel 



General 



Color 



Kei| board 



Monitors 



3.5.1 



■ ■ ■ 
I ■ ■ 

■ ■ ■ 

•.V 




Desktop Pattern 
M»nu Blinking 



Rate of Insertion 
Point Blinking 



O <D O 

Slow Fast 



O OQ® 
Off 1 2 3 



Time 0 
7:40:52 PM 



(D 12hr. 024hr. 



Date 



2/ 3/90 



R AM Cache fl024K] g) ^ °" 
^ ®Off 



Speaker 
Volume 



Figure 2-17. Setting the desktop pattern. 

The row of colored boxes is the palette that you use to paint the 
desktop. The checkered square is a zoomed-in section of the 
desktop background. Each tiny square represents one pixel on 
the screen. You can set the color of each pixel in the zoomed-in 
section. When you are finished, this section will be repeated all 
over the desktop. The larger rectangle to the right shows you 
what the zoomed-in pattem will look like when it is used on the 
desktop. 
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To change the color of a pixel in the checkered square, first click 
on the color that you want in the palette. Then click on the pixel 
you want to change. When you are all finished and you want to 
use the new pattern on the desktop, click on the larger rectangle. 
The new pattern wiU now be your desktop background. 

If you want to change the colors in the palette, double-click on 
the palette color you want to change. A large pop-up window 
appears. Adjust the brightness with the scroll bar on the right. 
To set the new color, click in the part of the colored circle that 
has the desired color. Chck OK to save your change, or Cancel 
to quit without changing the color. 



Set the speaker volume. 



The computer has a speaker that is used to give an audible beep 
in certain situations. On the right side of the control panel there 
is a speaker volume scale (see Figure 2-18). You can adjust the 
speaker volume by dragging the horizontal bar up or down the 
scale. You can also change the beep sound. See the Set the 
beep sound section in this chapter. 



Control Panel 
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Ke«j board 



Monitors 



3.3.1 
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Desktop Pattern 
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Figure 2-18. Speaker volume scale. 



Set the highlight color. 



When you click on an object to highlight it, the color of the 
object changes. You can change this highlight color from the 
control panel. For all the control panel adjustments described 
above, you were using the General section of the control 
panel. In order to change the highhght color, you need to go to 
another control panel section. 

Use the scroll bar near the left of the control panel window to 
scroll down through the list of sections. When you see the 
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section called Color, click on the Color icon (see Figure 2- 
19). The new control panel section appears to the right of the 
scroll bar. 





> 
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Figure 2-19. Setting the highlight color. 

To change the color, click on the Change Color button. A large 
pop-up window appears. Adjust the brightness with the scroU 
bar on the right To set the new color, click in the part of the 
colored circle that has the desired color. Click OK to save your 
change, or Cancel to quit without changing the color. 

Set the mouse tracking. 

As you move the mouse across the mouse pad, the cursor moves 
across the screen. If it seems like you have to move the mouse a 
long ways across the mouse pad to get the cursor to move a 
short distance across the screen, the mouse tracking is set too 
slow. If you are having trouble putting the cursor on an object 
because any sUght movement of the mouse moves the cursor too 
far, the mouse tracking is set too fast. 

If you want to change the mouse trackmg, use the scroU bar near 
the left of the control panel window to scroll down through the 
list of sections. When you see the section called Mouse, click 
on the Mouse icon (see Figure 2-20). The new control panel 
section appears to the right of the scroll bar. Click on the 
desired button to set the new mouse tracking. 
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Figure 2-20. Setting the mouse tracking. 

You can also use this window to set the double-click speed. 
Whenever you push the mouse button twice, the computer needs 
to decide whether you did a double-click or two single clicks. It 
makes this decision based on whether or not the second click 
came within a certain delay period. You can adjust this delay 
period using the Double-Click Speed portion of this control 
panel section. 



Set the beep sound. 



The computer has a speaker that is used to give an audible beep 
in certain situations. The actual beep sound does not have to be 
a simple beep. There are several other sounds that can be used 
as the beep sound. 

If you want to change the beep sound, use the scroll bar near the 
left of the control panel window to scroll down through the list 
of sections. When you see the section called Sound, click on 
the Sound icon (see Figure 2-21). The new control panel 
section appears to the right of the scroU bar. Click on the 
desired sound in the list of sounds on the right side of the 
window. 

You can adjust the speaker volume by dragging the horizontal 
bar up or down the scale. Note that you can also set the speaker 
volume from the General section of the control panel. See 
the Set the speaker volume section in this chapter. 
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Figure 2-21. Setting the beep sound. 
Set the monitor mode. 

If you have a color monitor, but all the displays seem to be in 
black and white, your monitor may be in the wrong mode. 

If you want to check or change the monitor mode, use the scroll 
bar near the left of the control panel window to scroll down 
through the list of sections. When you see the section called 
Monitors, click on the Monitors icon (see Figure 2-22). 
The new control panel section appears to the right of the scroll 
bar. Select either Black & White/ Grays or Color 
and the number of colors. 
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Figure 2-22. Setting the monitor mode. 
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.■j^'. Even if you have a color monitor, you may want to temporarily 
" set the monitor mode to 2 colors. There is a built-in screen 

capture utility that allows you to make a copy of the screen and 
put it in a file. This can be very useful for creating 
documentation concerning something you see on the screen. 
Most of the Figures in this manual were created with a similar 
capture utility. The built-in screen capture utility only works in 
2 color mode. You can do a screen capture by pressing 
§§<shift>3. 



execute an application when the computer boots up or restarts. 
If you are going to be using the computer exclusively for 
running the CLAS 4000 software, you may want to have the 
computer automatically run the CLAS 40()0 software whenever 
you turn it on. 

.v^'. If the computer is already setup to run the CLAS 4000 
V" application automatically, you can disable the automatic 

execution. Even if the CLAS 4000 software runs automatically 
on startup, you can always get to the computer desktop by 
quitting out of the CLAS 4000 software. 

Make sure you are out at the desktop and not in the CLAS 4000 
software. The menu bar at the top of the screen should contain 
the Special menu. If it does not, you may be in the CLAS 4000 
software. To exit the CLAS 4000 software, select Quit from the 
File menu. 

Locate the CLAS 4000 software application in one of the 

automatically on startup, click once on the CLAS 4000 icon to 
highlight it. If you do not want the CLAS 4000 software to run 
automatically, make sure that it is not highlighted. 

Select the option Set Startup... from the Special menu (see 
Figure 2-23). A pop-up window appears like the one shown in 
Figure 2-24. In the bottom part of the window you have several 
choices. Some of them may not be available depending on 
whether or not you have applications highlighted or open. 



Automatically 
Executing 
Applications 




Set applications to run at startup 
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Figure 2-23. Opening the Set Startup 
window. 
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Figure 2-24. Set Startup... window. 



If you highlighted the CLAS 4000 application and you want it to 
run at startup, select the top option which should have the name 
of the CLAS 4000 application. If you do not want the CLAS 
4000 application to run at startup, select the bottom option which 
is probably Finder Only. 

Click on the OK button to implement your changes or the Cancel 
button to leave the window without making any changes. The 
next time you startup or restart the computer, the new startup 
parameters will be used. 

Execute the CLAS 4000 application. 

When you are at the computer desktop and you want to run an 
application, double-click on the application icon. To run the 
CLAS 4000 application, double-click on the CLAS 4000 icon. 

If you do not have the CLAS 4000 chassis turned on or 
connected properly, a dialog box appears like the one shown in 
Figure 2-26. Correct the problem and select Retry, or if you 
just want to look at the CLAS 4000 interface, select DEMO. 



Cannot find CLflS 4000. Check pouier 
and SCSI connection. 



{( Retry ]) [ DEMO 



Figure 2-25. Dialog box indicating the CLAS 4000 chassis 
was not found by the software. 
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It is assumed that you have read Chapter 2 and connected Probe 
Aw to the Probe Test socket before starting work on Chapter 3, 
Make sure that you are in the CLAS 4000 software and not out at 
the desktop. The menu bar should look like the one shown in 
Figure 3-1. 



B File Edit Control Transfer lUindoujs 

^■><»^ t mm □□□□ 

Figure 3-1. CLAS 4000 menu bar. 

This chapter gives a quick introduction to the main windows and 
displays that you use to take measurements with the CLAS 4000. 
As you follow the procedure in this chapter, you will open and 
view the different windows as you set up the CLAS 4000 to make 
a simple recording of the data from the probe test socket 

Note that the order of the icons on the icon menu bar, moving 
from left to right across the icon menu bar, is the same order used 
for actually setting up the CLAS 4000 to record, namely: Channel 
Setup, Trace Control, Arm Control, Run, and the Timing and 
State Displays. 

»Be sure to follow the steps in this chapter exactly if you want your 
results to match the figures in this chapter. Leave windows open 
unless you are directed to close them. Near the end of the Tour 
you will be manipulating all the open windows. 



Checking the Check to make sure data board A is assigne 



Configuration 



ianmi in T.A1. 



When you run the CLAS 4000 software, the Configuration 
window appears in the center of the screen. Data Board "A' 
Should appear in LA 1, as shown in Figure 3-2 
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Figure 3-2. Configuration Window 
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Any or all of the data boards installed in your CLAS 4000 may 
be assigned to LA 1, but for simplicity, only the first board (A) 
will be referred to in the Getting Started and Learning the CLAS 
4000 sections of this manual. If more than one data board is 
assigned to LA 1 (the board icons will be stacked up under "LA 
1") just drag all boards except "A" back down to their own slots. 
If data board A is not installed in your CLAS 4000, substitute 
board D or any of the other data boaixis. 

For more information on assigning other Data Boards to the 
logic analyzer, see Chapter 4, Corfiguration, 

Viewing Setup Open and observe the channel setup for the next 
Windows. recording. 



Pull down the Channel Setup menu and choose Lfl 1 : NeKt (see 
Figure 3-3). 



Help Channel Setup... 




Lfl 1: Newt 




Last 

Reference 





Figure 3-3. Channel Setup menu. 



Selecting the Help Channel Setup... option opens a Help 
window. 

The term "Next" is used to describe the recording you are 
currently setting up. It is the next recording you will take on the 
CLAS 4000. 

The "Last" recording is the one most recently taken. It shows 
the data captured the last time the CLAS 4000 took a 
measurement and the setup used to capture the data. Each time 
you take a new measurement, the Last data is replaced with the 
newly recorded data, and the Last setup is replaced with the 
Next setup that was used to record the data. 

A "Reference" recording is one you have transferred fh)m a Last 
recording or loaded finom the hard disk. The Reference setup is 
the setup that was used to record the Reference data. Reference 
data can be compared to the Last data. The data and setup are 
not replaced until you use the Transfer menu to put another Last 
recording into Reference or load data from the hard disk. 

When you choose Next from the menu, Channel Setup window 
appears. If the window does not look like the one in Figure 3-4 
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when you initially start the CLAS 4000 software, you may have 
a power-up file. See the Quitting/Shutdown section at the end of 
this chapter for more information on power-up files. 



Channel Setup [LR 1-NeKtl 


Sample clock: 1 Internal | Internal Rate: | 50ns | 




Label: 




RadiH 


1 HeH II HeH | | HeK | 


Channels 


|Hl5-fi0B ) p31-fll6 1 p47-fl32 ] 


Polarity 


|+.|..|.t++4+'f4^+-f| 


ClatkPil bij 











Figure 3-4. Channel Setup Window 

The Channel Setup window is the one you use to assign probe 
channels to groups so they appear in logical order in the State 
and Timing displays. You also use this window to define the 
clock scheme and rate, and to choose the label, polarity, and 
threshold for the channels. 

The group labels, "Address," "Data" and "Status" are the default 
labels and are used as examples. 

Use the probe ID button to identify probes. 

If you have many probes attached to the CLAS 4000 and you 
want to know which is which, press the flat membrane switch 
on the probe body (pod). If the probe is not attached to the test 
socket, a message appears on the CLAS 4000 screen telling you 
which board and channels are connected to that probe. This will 
not work if the probe is attached to the probe test socket or if 
certain pop-up windows are present on the screen. 

Click on the channels box for the Address group. 

Under each group name in the Channel Setup window are 
several rows of fields. The names for each row of fields are at 
the far left of the window. Click on the box in the Channels 
field for the Address group. The Inputs dialog box appears 
showing which channels are currently selected (see fig 3-5). 
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Figure 3-5. Inputs dialog box. 

The four main rectangles represent the four probes that can be 
attached to the data board. The left-most probe has channels 00 
through 11 on the top row and channels 12 through 23. The 
right-most probe has channels 72 through 95, etc. The selected 
channels are listed at the top of the window. The H in front of 
each number means that the channel is from data board fl. The fl 
does not stand for Address. 

The inputs selected for Address are highlighted. In the 
illustrated sample, channels fl 1 5- ROO are selected. The inputs 
available to be selected are dark squares. The greyed squares 
represent ground connections that are in the probe connectors. 



Define channels A07-A00 as the Address channels. 



Click on the Clear Rll button to unselect all the channels. 
Highlight channels R07-fl00. You can highlight channels by 
clicking on them individually or dragging the cursor across 
them. 

When you highlight the channels for the group, you are also 
defining the order that you want them to be displayed. The first 
channel highlighted will be considered the most significant 
channel in this group. The last channel highlighted will be the 
least significant. For example, highlighting H07-fl00 will make 
R 07 the most significant channel. Highlighting R00-fl07 will 
make ROO the most significant. The data collected for each 
group will be displayed in the State display with the most 
significant channel on the left and the least significant channel on 
the right. 

Click OK to leave the Inputs dialog box and return to the Channel 
Setup window. 

Define channels A19-A12 as the Data channels. 

Click on the Channels field for the group Data to open the Inputs 
dialog box for that group. Click on the Clear All button to 
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unselect all the channels and highlight channels fll 9-li1 2, Click 
OK to close the window. 

Deflne channels All — A20 as the Status channels. 
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Click on the Channels field for the group Status. Click on the 
Clear All button and highlight channels fl22-B20. Click OK to 
close the window. 

Set clock to internal 20 ns. 

Open the Sample Clock menu; select the Internal clock then 
Rateat20ns option (see Figure 3-6). 



Figure 3-6. Sample Clock 
menu. 



Leave the Channel Setup window open and go on. 

For the purposes of this guided tour, you do not need to change 
the Radix or Polarity for any channels, and you can leave the 
Thresholds of the channels at their default value. For more 
information on this window, see Chapter 5, Channel Setup. 
Leave the window open and go on to Trace Control. 



Open and observe the Trace Control Window. 

Pull down the Trace Control Menu and choose Lfl 1 : Newt (see 
Figure 3-7). 
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Figure 3-7. Trace Control 
menu. 
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Figure 3-8. Trace Control Window 

The Trace Control window appears and should look like the one 
in Figure 3-8. You can use this window to define what event or 
combination of events will be used to trigger the CLAS 40(X) 
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during data collection. You can also specify whether to store all 
incoming data or to store only a certain type of data. 

The default setup for this window is a simple Fill Memory. 
This setup will be sufficient for the purposes of this quick tour. 

Leave the Trace Control window open and go on. 

For more information on this window, see Chapter 6, Trace 
ControLSetup. Leave the window open and go on. 



0 



Open and observe the Arm Control Window. 

Pull down the Arm Control menu and choose Lfl 1 : Newt (see 
Figure 3-9). The window should look like the one in Figure 3- 
10. 



Help Rrm Control... 
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Figure 3-9. Arm Control 
menu. 
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Figure 3-10. Arm Control Window and Status Box 

Use this window to set up the CLAS 4000 to make a single pass 
or repeated recordings. You can also choose any of sevCTal 
other automatic Arming options: updating the screen between 
recordings, comparing Last and Reference data, and saving the 
data from the recordings onto the hard disk. The default setup is 
to Stop after one pass which will be fine for this quick tour. 

Leave the Arm Control window open and go on. 



For more information on this window, see Chapter 7, Arm 
Control Setup and Run Control. Leave the window open and go 
on. 
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Run the logic analyzer. 

You can observe the status of the CLAS 4000 analyzer hardware 
in the small status window in the lower left left comer of the 
screen (see Figure 3-11). When the analyzer is running, the 
status window will say Busy. When the analyzer is finished, 
the status window will say Ready and you will hear a beep. 
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Figure 3-12. Run menu. 



Figure 3-11. Status window. 



Pull down the Run menu and choose Run (see Figure 3-12). 
The CLAS 4000 will take a few seconds to collect and store the 
data fix)m the probe test connector. 



Viewing 
Displays 




Open and observe the Timing Display. 

Pull down the Timing menu and choose Lfl 1 : Last (see Figure 
3-13). The waveforms are shown in the order arranged in 
Channel Setup with the most significant channel at the top of 
each group. Your timing display should look like the one in 
Figure 3-14. If it does not, you may be using a different setup 
than the one created by the procedure in this chapter. 
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Figure 3-13. Timing menu. 
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Figure 3-14. Timing Display 
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Click the Zoom Box to enlarge the window. 

Click the Zoom Box in the upper right comer of the window to 
enlarge it to full size. 

Adjust the horizontal and vertical expansion to 4 
and 3. 

|]^^^ Be sure to set the expansion to exactly V = x 3 H = 
X 4. If the expansions are set differently, steps later in this 
chapter will not have the expected results. 
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Figure 3-15. Changing the 
horizontal expansion. 



On a 13" monitor, the default display resolution 
shows you the first 90 or so samples from 
about 15 channels. You can zoom-in or zoom- 
out by changing the horizontal and vertical 
expansion of the display. In the upper left part 
of the window the current expansion values are 
shown asV = x2 Hsx2. 

Change the horizontal expansion to H = x 4 
by pulling down the Options menu and putting 
the cursor on the Horizontal Ekp. (The 
arrow, ►, indicates that there is a side menu. 
See Figure 3-15.) Move the cursor onto the 
side menu and select the x 4 option. When 
you let go of the mouse, the horizontal display 
resolution changes to H « x 4 as indicated 
in the upper left part of the window. 

Use the same method to change the vertical 
expansion to V = x 3. 



Insert a new line above AddressO?. 

The timing display can be rearranged and altered to suit your 
needs. The steps below describe how to display a channel 
group in the bus display format. 

Click in the blank box to the left of the channel named 
AddressO? to highUght the channel (see Figure 3-16). 

Select Insert from the Edit menu. A new line named 
New > is added to the top of the display. 
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Figure 3-16. Highlighting a line on the display. 



Name the line "Addr Bus." 



Click in the box that contains the name New > to 

highlight the name for editing. Type Addr Bus as the new 
name for the channel. 



Define the new line as Address displayed as a bus. 



Locate the Chan column just to the right of the channel names. 
Click in the Chan box on the new Hne (see Figure 3-17). A 
dialog box appears like the one shown in Figure 3-18. Verify 
that the Display: field specil^es Rddress. Click on the as a 
BUS. button. 
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Figure 3-17. Defining the 
contents of a line in the 
timing display. 
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Figure 3-18. Channel selection dialog box. 
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Click on the Select box to close the dialog box and return to the 
timing display. The new line on the display now contains all of 
the address channels grouped as a bus. You can now easily see 
the hex address value for each sample (see Figure 3-19). 
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Figure 3-19. Bus display in Timing window. 



Scroll through the data. 

At some of the display resolutions you will not be able to see all 
the data for all the channels in the window at the same time. 
You can scroll using the scroll bar on the right side of the screen 
to scroll down the list of channels. Either click on the down 
arrow, drag the scroll box down, or page down by clicking in 
the grey area below the scroll box. 

In a similar manner, you can scroll right or left to see earlier or 
later portions of the recording than those seen on the screen. 

Leave the Timing Display window open and go on. 

For more information on this window, see Chapter 7, Timing 
Display, Leave the window open and go on. 

Open and observe the State Display. 

Pull down the State menu and choose LA 1 : Last (see Figure 3- 
20). The data in this display is arranged in columns as specified 
in Channel setup. The sample number of each line of data 
appears on the left side of the screen. Your state display should 
look like the one in Figure 3-21 a. If it does not, you may be 
using a different setup than the one created by the procedure in 
this chapter. 
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Figure 3-20. State menu. 
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Figure 3-21 b. Opening the 
Display Setup dialog box. 



Figure 3-21 a. State Display 
Scroll through the data. 

To see data that is hidden from view, scroll up and down with 
the scroll bar on the right side of the screen. If you had more 
groups defined in Channel Setup than could fit horizontally 
across the display, you could use a scroll bar on the bottom of 
the window to scroll horizontally to see the other groups. The 
bottom scroll bar is not available unless it is needed 

Display Time Stamp information. 

The CLAS 4000 stores a Time Stamp with each data sample that 
indicates when the sample was taken relative to other samples. 
The Time Stamps can be displayed next to each sample. Select 
Display Setup... from the Options menu as shown in figure 3- 
21 b. A dialog box appears with a variety of options (see Figure 
3-22). 



state Display Setup... 
Units for C2-Ct: ® Samples O Time 
^Timestamp: O Absolute O Delta ^from line: 

□ Leuel: Q SUaw O St\au> I \<im« 
Font size: ® Small O Large 

□ Interpolation: O ' <"«<" O S"<irniilH 



OK 



Cancel 



Figure 3-22. Display Setup dialog box. 
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Click on the Time from line: button to enable the Time Stamps 
in the State display. 

Click the OK button to close the window and return to the State 
display. The Time Stamp infomiation is shown to the right of 
each sample indicating when each sample was taken relative to 
the first sample in andyzer memory (see Figure 3-23). 



state [Lfl 1-Last] 



lEJi 



■ loi I C 2 ^ 



415 |jg I A Sample^ j"? 
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Figure 3-23. State display window with Time Stamps. 



Leave the State Display window open and go on. 



For more information on this display, see Chapter 9, State 
Display. Leave the window open and go on. 



Viewing 
Standard 
Command 
Menus 



Observe the menu bar. 

The menu bar at the top of the screen contains up to seven 
menus. Five of them are standard pull-down menus (see Figure 
3-24). The menus have a variety of commands that are used to 
manipulate data, files and windows. You have already used 
many of these commands as you toured the setup and display 
windows. 



B File Edit Control Transfer lUindoius 




mo 

ilOl 


: * ........ X : N 

« : « ; ^ I 



Figure 3-24. Menu bar. 



The following sections will give you a quick tour of all the 
menus and their commands. For each menu there is a table 
showing all the commands, their purpose and their keyboard 
shortcuts keys (if applicable). 
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Commands that are greyed are not available in the current 
context. They may be available when you are in some other 
situation. 

The same kind of keyboard shortcuts that were available in the 
desktop menus are available from the CLAS 4000 menus. Any 
menu command that has the command symbol and a letter 
shown with it, such as §§T in the UJindouis menu, can be 
executed from the keyboard by holding the key down and 
pressing T. When you get familiar with the commands, the 
keyboard shortcuts can be much faster than pulUng down the 
menu and choosing the command with the mouse. For a 
complete list of these shortcuts, see Appendix B, 
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Open and observe the File Menu. 




Saue as... 
Saue as teKt... 



Open the File menu on the top menu bar (see Figure 3-25 The 
File menu deals with loading, saving, and printing files made up 
of data and/or setups. Table 3-1 contains a summary of the 
commands. For more information on these File menu 
commands, see Chapter 10. 



Page Setup... 
Print LUindOLU... 
Print Long... §€P 



Quit 



Restart 
Shut Douin 



Figure 3-25. File menu. 



Command 


Meaning/Use 


3€key 


Open... 


Load a setup from the hard disk into the Next setup; Load 
setup and data from the hard disk into Last or Reference 




Close 


Close the active window or display 


^ W 


Save as... 


Save a setup from Next, onto hard disk; Save setup and data 
from Last or Reference onto hard disk 




Save as text... 


Saves State or Disassembly data to a file in ASQI format 




Page Setup... 


Set up page size and orientation for printing 




Print Window... 


Print only the contents of the active window 




Print Long... 


Print a long state data display using as many 
sheets of paper as necessary 




Quit 


Allows you to quit the CLAS 4000 application and return to 
the deslaop; A dialog box will allow you to save all setups 
and data in the CLAS 4000 power-up file 




Restart 


Reboots the computer immediately; No setups are saved 




Shut Down 


Turns off the computer immediately; No setups are saved 





Table 3-1. File menu commands. 
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Open and observe the Edit Menu. 

Open the Edit menu on the top menu bar (see Figure 3-26). The 
Edit menu commands are used to manipulate selected objects. 
The commands are greyed if they are not selectable in the current 
context. Table 3-2 contains a summary of the commands. 



Edit 





Cut 




Copy 


§IC 






Clear 




Insert 


SSI 


Rppend 




Duplicate 









Figure 3-26. Edit menu. 



Command 


Meaning/Use 


^key 


Undo/ 
Can't Undo 


"Undo" reverses the results of your last editing action; 

If the action cannot be undone, the command is "Can't Undo" 




Cut 


Removes selected obiect(s) and places it on the Clipboard 




Copy 


Places a copy of selected obiect(s) on the Clipboard 




Paste 


T«coT+o 1 nfYn\t rvf Plinho^'T-H fnntpnfc at inQeTtiO'H DOi'nt' 

Ail Jj 1.1.) U ^Vpj V/A V- w ^-'^ " 




Clear 


Removes a selection without placing it on the Clipboard; 
Often the same as the <Delete> key 




Insert 


Inserts a new object prior to the selected object 
sheets of paper as necessary 




Append 


Appends a new object to the end of the current sequence of 
objects 




Duplicate 


Inserts a duplicate of the selected object(s) in front of the 

selected obiect(s) 




Select All 


Selects all manipulatable obiects 





Table 3-2. Edit menu commands. 
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Open and observe the Control Menu. 

Open the Control menu on the top menu bar (see Figure 3-27). 
The Control menu lets you modify the internal timebase of the 
CLAS 4000 chassis and show or hide the status and 
configuration windows. Table 3-3 contains a summary of the 
commands. 

mm , 

Stioui Configuration §€E 
Stiouj Status 
Master Clock 



Figure 3-27. Control menu. 



Command 


Meaning/Use 


^key 


Show Configuration/ 
Hide Configuration 


"Show..." Opens Configuration window if it is closed 
"Hide..." Closes Configuration window if it is open 




Show Status/ 
Hide Status 


"Show..." Opens Status window if it is closed 
"Hide..." Closes Status window if it is open 




Master Clock 


Allows you to modify the internal timebase of the 
CLAS 4000; See Chapter 12 for more information 





Table 3-3. Control menu commands. 



Open and observe the Transfer Menu. 



Open the Transfer menu on the top menu bar (see Figure 3-28). 
The Transfer menu commands are used to transfer setups and 
data between Next, Last and Reference. Table 3-4 contains a 

summary of the commands. 




Last » Reference 
Last » NeKt 
Reference » Ne»t 



Figure 3-28. Transfer menu. 



Command 


Meaning/Use 


3€key 


Last » Reference 


Copies Last data and setup into Reference; Replaces old 
Reference contents 




Last » Next 


Copies Last setup into Next; Replaces old 
Next setup contents 




Reference » Next 


Copies Reference setup into Next; Replaces old 
Next setup contents 





Table 3-4. Transfer menu commands. 
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Open and observe the Windows Menu. 



Open the UJindoujs menu on the top menu bar (see Figure 3- 

are currently open, or place any one of them in front of all the 
others for a clear view. Table 3-5 contains a summary of the 
conmiands. 

The lower portion of the window contains a list of open 
windows. The exact contents of this list will vary depending on 
which windows are currently open. A checkmark by a window 
title indicates it is the active one. Selecting a window's tide in the 
list will make it the active one and bring it to the front 



LLiindoms 



Tile UJindoiiUS 
Stack Uiindouis 



3€T 



✓State [Lfl 1-LastI 
Timing [Lfl 1-Lastl 
Channel Setup [LR l-NeHtl 
firm Control [Lfl 1-NeKt] 
Trace Control [Lfl l-Nentl 



Figure 3-29. Windows menu. 



Command 


MeaningAJse 


§€key 


Tile Windows 


Arranges all ooen windows into tile pattern that fill the screen 




Stack Windows 


Stacks all open windows into a stack showing all title bars 




<winuow list> 


T rxf oil /->f-u3n iiri^^/4<-»»»ro- A r'\\af^rm'ir\r i-nAinitac «?Viir>h ic thp 

active window; Selecting a window title from the list makes 
that window the active one 





Table 3-5. Windows menu commands. 



Viewing Special 
Command 
Menus 



Observe the special command menus for each 
window. 

All the setup and display windows have special menus that 
appear to the right of the standard menus. The menus contain 
special commands and choices for the corresponding setup or 
display window. Only the special menu for tiie active window 
is present on the menu bar. All of the special menus are called 
Options except the Trace Control special menu. It is called 
Trace Ctl. 

The following sections contain brief descriptions of each special 
menu. Remember, in order to see the special menu for a certain 
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window, that window must be the current active window. For 

detailed information on each special menu, see the chapter on the 
corresponding window in the Learning the CLAS 4000 section 
of the manual. 

Open and observe the Channel Setup Options menu. 

Go to the Channel Setup window to make it the current active 
window. Open the Options menu on the top menu bar (see 
Figure 3-30). The Options menu commands are used to set the 
threshold for the probes and the colors of selected channel 
groups. Table 3-6 contains a summary of the commands. 




Shoui Threshold 
Color y 



Figure 3-30. Channel Setup Options menu. 



Command 


Meaning/Use 


§€key 


Show Threshold 


Opens dialog box for setting probe thresholds 




Color 


Used to change color of selected channel group 





Table 3-6. Channel Setup Options menu commands. 



Open and observe the Trace Control Trace Ctl menu. 

Go to the Trace Control window to make it the current active 
window. Open the Trace Ctl menu on the top menu bar (see 
Figure 3-31). The Trace Ctl menu commands are used to select 
the Trace Control mode, enable/disable the output menu, and 
open the pattern and range definition windows. Table 3-7 
contains a summary of the commands. 




^Predefined Mode 
Full Feature Mode 



Shoui Patterns 
Range Detection... 
Shom Output Field 

Figure 3-31. Trace Control Special menu. 
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Command 


Meaning/Use 


^ key 


Predefined Mode 


Puts the Tr^:e C(Hitiol window into the PredeHned Mode 

l\Ji UoC Willi MllipiCI Ul^l^Cilll)^ SkL'lldlICo 




Full Feature Mode 


Puts the Trace Control window into the Full Feature Mode 

for use With complex triggering schemes 




Show Patterns 


Opens the Pattern Definition window for defining the patterns 
that are used in the triggoing scheme 




Range Detection... 


Opens the Rmige Definiticm window for defining the ranges 
that are used in the triggmng scheme 




Show Output Field 


Enables/Disables the Outputs menu used to send trigger 
signals from the CLAS 4000 chassis to other instruments 





Table 3-7. Trace Control Special menu commands. 



Open and observe the Arm Control Options menu. 



Go to the Aim Control window to make it the current active 
window. Open the Options menu on the top menu bar (see 
Figure 3-32). The Options menu command is used to set the 
edge tolerance for Last/Reference comparisons. Table 3-8 
contains a description of the command. 



Options 



Edge Tolerance | 



Figure 3-32. Arm Control Options menu. 



Command 


Meaning/Use 


3€key 


Edge Tolerance 


Opens dialog box used to set the edge tolerance used to allow 
mimx* skew between Last data and Reference data during 
ccxnuarisons 





Table 3-8. Arm Control Options menu command. 
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Open and observe the Timing display Options menu. 



Options 



Uerticaf EHp. 


► 


Horizontal EKp. 


► 


Group 


96G 


UnGroup 


XU 


Goto CI 




Goto C2 




boh) f i: 




Goto SamplG... 




Get CI 




Get C2 








Compare 




Color 


► 


Timing Info... 





Go to the Timing Display window to make it 
the current active window. Open the Options 
menu on the top menu bar (see Figure 3-33). 
The Options menu commands are used to 
manipulate the display, initiate on-screen 
comparisons between Last and Reference data, 
and open the Timing Info dialog box. Table 3- 
9 contains a summary of the commands. You 
can change the horizontal and vertical 
expansion from the keyboard. Holding down 
the <option> key and use the arrows as 
indicated in the table. 



Figure 3-33. Timing Display Options menu. 



Command 


Meaning/Use 


^key 


Vertical Exp. 


Opens side menu used to change the vertical 

resolution of the display 


opt. T 
opt. i 


Horizontal Exp. 


Opens side menu used to change the vertical 
resolution of the display 


opt. <- 


Group 


Groups together selected channels into a bus 




Ungroup 


Ungroups selected bus into individual channels 




Goto CI 


Moves the display to the portion of sample memory 
containing cursor CI 




Goto C2 


Moves the display to the portion of sample memory 
containing cursor C2 




Goto Sample. . . 


Opens dialog box used to specify destination sample number; 
Closing dialog box moves the display to the specified sample 




Get CI 


Brings the CI cursor onto the current display 




GetC2 


Brings the C2 cursor onto the current display 




Compare 


Initiates an on-screen comparison between Last and Reference 
data; Miscompares are indicated as ghost waveforms on top 
of actual waveforms 




Color 


Used to change the color of selected channels 




Timing Info... 


Opens the dialog box containing the Timing Info; See 
Chapters 8 and 1 1 for more information 





Table 3-9. Timing Display Options menu commands. 
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Open and observe the State display Options menu. 



Go to C7 



Go to C2 
Go to CC 
Go to Sample. 



XI 

ni 

XG 



Get CI 
Get C2 
Get CC 

Find... XF 
Compare x* 
Clear the marker data 

I! (ill fiefGi erup 



Display Setup... 



fan» to i)i)j»M:l rrt(i(i« 
l)is<j^semlile li (irri lofi line 
l)isa*s«rnlil«r ri)fin«t,,. 
I)ix<t»xemtiltti Ccinrif}... 



Go to the State Display window to make it the 
current active window. Open the Options 
menu on the top menu bar (see Figure 3-34). 
The Options menu commands are used to 
manipulate the display, and initiate on-screen 
comparisons between Last and Reference data. 
Table 3-10 contains a summary of the 
commands. 



Figure 3-34. State Display Options menu. 



Command 


Meaning/Use 


9f key 


Go to CI 


Moves the display to the portion of sample memory 
containing cutsot CI 


"STi 


GotoC2 


Moves the display to the portion of sample mmory 
containing curscx* C2 




Go to Sample... 


Opens dialog box used to specify destination sample number; 
Closing dialog box moves the display to the specified sample 




Get CI 


Brings the CI cursor onto the current display 




GetC2 


cnngs me uz cursor onto tne current diSDlav 




Find... 


Opens dialog box used for searching through the data for 
certain pattem(s) 




Qxnpaie 


Initiates an on-screen comparison between Last and Reference 
data; Miscwnpares are indicated with a * sign in the 
markCT area to the left of the samples 




Clear the Marker Area 


Clears the area between the sample number and the data of 
all markers manually placed there by double clicking; Also 
clears markers left by searches and compares 




Edit Reference 


Used to put the display into edit mode for editing Reference 
data; Command is only enabled when looking at Reference 




Display Setup... 


Opens dialog box used to set display parameters such as font 
size and Time Stamp information 




Force to object mode 


Available only in disassembler mode; see disassembler manual 




Disassemble from top line 


Available only in disassembler mode; see disassembler manual 




Disassembler Format. . . 


Available only in disassembler mode; see disassembler manual 




Disassembler Config, , . 


Available only in disassembler mode; see disassembler manual 





Table 3-10. State Display Options menu commands. 
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Quitting/ Exit the CLAS 4000 application. 
Shutdown 

There are three ways to exit the CLAS 4000 application, Quit, 
Restart, and Shut Down. All three options are available from 
the File menu. 

Selecting Quit from the File menu oipens a dialog box that 
offers toi save "All Setups" (see Figure 3-35). If you answer 
No, you will automatically leave the CLAS 4000 application and 
exit to the desktop. Clicking the Cancel button aborts the Quit 
and puts you back in the CLAS 4000 software. 




Quit CLRS 4000 ? 



[[_OK_J] [ Cancel 



Figure 3-35. Quit dialog box. 



Selecting Restart reboots the computer immediately. You do 
not have a chance to save setups or change your noind. 

Selecting Shut Down from the File menu turns off the 
computer immediately. You do not have a chance to save setups 
or change your mind. This option is very useful for turning off 
the computer at the end of 
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the day without having to exit to the desktop to select Shut 
Down from the Special menu. Be sure to save any important 
setups or data with the Sane as option first 

For more information on saving setups and data, see Chapter 
10. 

There is actually a fourth way to exit the CLAS 4000 software. 
Pushing the button on the back of the computer turns it off. You 
can do this at any time regardless of where you are and what you 
are doing. This method is not very graceful, however, and 
should only be used as a last resort. 
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■ Part 2 LEARNING THE CLAS 4000 ■ 



Part 2 Learning the CLAS 4000 



■ Chapter 4 Configuration ■ 



the CLAS 4000 to the logic analyzer, and how to choose names 
for the analyzer to suit your specific problem solving needs. 

Overview Getting to know the Configuration Window 

The Configuration window is the first window you see each 
time you start using the CLAS 4000. By default, the 
configuration window appears in the center of the screen when 
you run the CLAS 4000 application. If you have already closed 
the Configuration window and you want to open it again, select 
Shoui Configuration from the Control menu. 

The Configuration window has two main parts (see Figure 4-1). 
The lower portion of the window tells you how many data 
boards are installed in the CLAS 4000. For each slot in the 
chassis, there is an icon area that either says 96chnidatabdor 
Empty slot depending on whether or not Uiere is a data board 
installed. If a slot has a data board installed that is not currently 
being used, the icon area will contain a board icon. If the board 
is assigned to the analyzer, the icon area has just a greyed box. 

The upper portion of the window shows you how many data 
boards you are currentiy using in tiie analyzer and how many 
total channels are available. 



liUHIHHHl^HIIHI LLHS 4000 Confinumtinn ■m^M^HH^HrrB 


Primestanip: | 40n.^^^ r.meHllsB... lllnfo...)( HilJ titl 




The Look: Ana lv7gr«; 
LAI U2 LAS LAX 

IMJ ■ □ □ 

WcMAnhmr ■i^BB 
SMA SWB 


Unasslaned Boards: 
SlotA Slots SlotC SlotD 

m mi Mi 

9eoM<iti«bd McMMdM WaMMaM MiMMakd 


Figure 4-1. Configuration Window 





In Figure 4-1, tiiere are two data boards in the CLAS 4000 
chassis. The board from slot A is being used in the analyzer, 
LA 1 , for a total of 96 channels. Slot B has another 96-channel 
data board that is not being used. 
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Board Assigning the data boards to the logic analyzer 
Assignments 

You can assign additional boards to the logic analyzer by using 
the mouse to drag the board icons from the lower portion of the 
window up to the analyzer name in the upper portion. As you 
drag boards to and from the analyzer, a dialog box may appear 
asking you if you want to save the analyzer before 
adding/removing the board. If you click Ves, the save window 
appears so you can save the current setup of die analyzer. See 
Chapter 10 for more information on saving setups. 

You can assign all of your data boards to the analyzer as long as 
they are kept in contiguous order. For example, you could drag 
boards from slots B, C, and D up to LA 1 and have 288 
channels, but you could not assign boards fix)m slots A, B, and 
D to LA 1, and leave the board from slot C unused Assigning 
more boards to a logic analyzer increases the number of usable 
channels, at a rate of 96 per board. 

Various clocking schemes can reduce the number of available 
channels while increasing the memory depth. For example, in 
10 ns and 5 ns internal clocking modes, the number of 
available channels per board is reduced by a factor of 2 and 4 
respectively. In these modes, the sample memory depth 
increases by the same factors. Table 4-1 shows the relationship 
between sample rates, channel count, and memory depth. 
Extemal clock signals must be included in the channel count, 
and Latch clocks can also affect the number of channels 
available. See Chapter 5 for more inforaiauon on clocking 
modes. 



Sample Rate 


1 Board 


2 Boards 


3 Boards 


4 Boards 


<50MHz 
Internal or Extemal 


96 Channels 

4K Samples 


192 Channels 

4K Samples 


288 Channels 
4K Samples 


384 Channels 
4K Samples 


100 MHz 
Internal or Extemal 


48 Channels 
8K Samples 


96 Channels 
8K Samples 


144 Channels 
8K Samples 


192 Channels 
8K Samples 


200 MHz 
Internal 


24 Channels 
16K Samples 


48 Channels 
16K Samples 


72 Channels 
16K Samples 


96 Channels 
16K Samples 



Table 4-1 Conflguration Combinations. 



The channel reductions are actually done across each half of the 
data board, not across the whole board. For example, witii a 
one-board analyzer in 100 MHz internal clock mode, you can 
use half of the channels. You can use any 24 channels out of the 
lower 48 and any 24 channels out of the upper 48. In 200 MHz 
mode, you can use any 12 channels from the lower half of the 
board, and any 12 channels from the upper half. Keep in mind 
that the whole board (in fact, die whole analyzer) must be 
clocked at the same rate. See Appendix E for description of 
State Measurements to 100 MHz. 



Chapter 4 Configuration 



If you intend to assign more than one board to the logic analyzer 
and sample data wiA an external clock, you must use a Multi- 
Module Clock Probe to synchronize the clocks to each board. 
See Chapter 12 for more information. 

If you want to open a setup file from the hard disk into the 
CLAS 4000, you must configure the analyzer with the proper 
number of boards first. For example, if you want to load a 
setup that was created with two data boards, you must configure 
the analyzer with two boards before you can load the setup. 
See Chapter 10 for more information on saving setups. 



Getting information about the logic analyzer 

You can also use the Info... button to get information on the 
logic analyzer. Click on the board icons in the analyzer portion 
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Machine Info [LR 1] 



Default Name 




LR 1 



Kind: 96 channel Logic Analyzer 
Depth: 4,096 samples 

Vhere: CLAS 4000 (SCSI 4) 
Slot : A 

T*|pe: CLK = Internal 40 ns 



Figure 4-2. Machine Info Window. 



of the window. Select the analyzer and click the Info... button. 
The Machine Info window appears (see Figure 4-2). 

The Kind item tells you how many channels 
are available in the current logic analyzer 
configuration. 

The Depth item tells you the sample memory 
depth of the boards. 

The Where item tells you the SCSI address 
(ID number) used by the CLAS 4000. 

The Slot(s) item tells which slot(s) in the 
CLAS 4000 contain the date boards assigned to 
the analyzer. 

The Type item tells you the current clocking 
mode used by the analyzer. 



NeHt » 



Naming the logic analyzer 

The default name for the analyzer is "LA 1." You can change 
this name by clicking the Default Name checkbox to uncheck 
it. An editable text field appears around the default name. 
Change the name to whatever you want (see Figure 4-3). For 
example, it can reflect the data sampling method or the user's 
name. This name is saved on the hard disk in the setup file and 
is used whenever you load the setup. The name appears at tfie 
top of all the setup and display windows. 



iPi Machine Info [68040 Debugl « 



Default Name □ 



68040 Debug 



Kind: 96 channel Lo^ic Analvjzer 
Depth: 4,096 sanrtples 

Vhere : CLAS 4000 (SCSI 4) 
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Figure 4-3. Changing the Analyzer Name 
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Help Channel Setup... 
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Figure 5-1. Channel Setup menu. 



This chapter explains huw to use the Channel Setup vvindow to 
assign probe channels to groups so they appear in logical order 
in the State and Timing displays. You will learn how to define 
external clock schemes for State recordings, and how to specify 
the internal clock sampling rate for Timing recordings. Polarity, 
labeling, and display radix choices are also explained. 

To open the Channel Setup window, pull down the Channel 
Setup menu and choose Lfl 1 : Newt (see Figure 5-1). 



The first option in all the setup window menus is always a Help 
option. Selecting this option opens a Help window that 
provides information about using the window. The three 
remaining options are the setup windows for Next, Last, and 
Reference. 

The term "Next" is used to describe the recording you are 
currenriy setting up. It is the next recording you will take on the 
CLAS 4000. 

The "Last" recording is the one most recently taken. It shows 
the data captured the last time the CLAS 4000 took a 
measurement and the setup used to capture the data. Each time 
you take a new measurement, the Last data is replaced with the 
newly recorded data, and the Last setup is replaced with the 
Next setup that was used to record the data. 

A "Reference" recording is one you have transferred from a 
Last recording or loaded from the hard disk. The Reference 
setup is used to record the Reference data. Reference data can 
be compared to the Last data. The data and setup are not 
replaced until you use the Transfer menu to put another Last 
recording into Reference or load data from the hard disk. 

Normally, you will only work with the Next setup, since this is 
the setup that will be used to collect the next batch of data. You 
would only select Last or Reference setup windows if you 
wanted to observe the setup that was used to collect the Last or 
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Reference data. Since these recordings have already taken place, 
there is very little you are allowed to change in these windows. 

For example, if the data in Last memory was collected with and 
external clock, the Last Channel Setup shows the external 
clocking scheme that was used, and there is nothing you can do 
to change it. If you want to use an internal clock for the next 
recording, you must change it in the Next setup. There are a 
few things that you can change in the Last and Reference 
Channel Setup windows. If the Last data is displayed in Hex, 
and you want to see it in binary instead, you can go to the Last 
Channel Setup window and change the radix. If you want 
future recordings to be displayed in binary also, you will have to 
change the radix in the Next Channel Setup window. 

Chice you have created a setup that you like, you can save it on 
the hard disk for future use. You can also use the options in the 
Transfer menu to create Next setups from the setups used to 
collect the Last or Reference data. See Chapter 10 for more 
information on saving and transferring setups. 

Overview Getting to know the Channel Setup window 

The Channel Setup window is shown in Figure 5-2. The main 
part of the window contains the information about the channel 
groups. The groups, "Address," "Data" and "Status" are the 
default groups and are used as examples. 
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Figure 5-2. Channel Setup Window 

Each group column has several rows of information. The labels 
at the left of the window indicate the purpose of each row. The 
first and second rows contain the group's name, or label, and 
the display radix. The third row contains the Channels box 
which is used to assign channels to the group. The fourth row 
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has the polarity information, and the fifth row is used in external 
clocking mode to specify the latch or clock for each group. You 
can add, delete and insert groups to this channel format 

The State Display window uses the formats defined in this 
window to display the data. The Timing Display window 
shows the data from the individual channels in each group. The 
most significant channel from the left-most group wiU be at the 
top of the Timing Display window. 

Figure 5-3. Channel Setup 
options menu. 

The top line of the window contains fields for specifying the 
sample clock. If you select external clocking mode, additional 
fields appear at the bottom of the window. 

The right-most menu on the top menu bar is the Options menu 
for this window (see Figure 5-3). The menu is only available 
when the Channel Setup window is the current active window in 
the display. The Shoiu Treshold option is described in the 
Threshold section of this chapter. The Color option is used to 
change the color of the selected group. The Inserting or 
Appending a new group of channels section of this chapter 
describes how to select a channel group. 

Channel Groups Changing a label for an existing group of channels 

The cursor changes to an "I beam" when it is over the group 
label field. This is an indication that the field contains editable 
text (see Figure 5-4) 





1 Address T 




1 K8K 








fll5-fl08 




++++++++++++ 



Figure 5-4. Editing the group labels. 

There are three ways to change the group label: replace the entire 
label with a new one, replace part of the old label with new 
characters, and insert new characters into the old label. 

To replace the entire label, click on the label to select it Type 
the new label. Press <return> to complete the change. 

To replace part of the old label with new characters, click on the 
label to select it Select the characters you want to change by 
dragging across them with the cursor while you press mouse 
button. Type the new characters. 



Shorn Threshold 
Color ^ 
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Figure 5-5. Appending a new 
group. 



To insert new characters into the old label, click on the label to 
select it Click again at the desired insertion point. Type the 
new characters. 

Inserting or appending a new group of channels 

To append a new group of channels to the list of groups, select 
the Rppend option from the Edit menu (see Figure 5-5). A new 
group named, "New Label," appears at the end of the list. You 
may add groups to the list even if they do not fit in the window. 
Use the scroll bar at the bottom of the window to scroll the 
window to the right. 



Sampling: 


Internal | 




T ^ 




SSTT^ 1 




Label: 


IRddresd 1 


RadlK 


1 He» 1 


Channels 


|R15-Re0 




Polarity 


++++++++++++ 





Figure 5-6. Selecting a group column. 

To insert a new group, first select any existing group column 
by clicking in the blank space directly above the label. The 
cursor becomes the plus symbol when it is over the correct place 
(see Figure 5-6). After clicking in this space to highlight the 
whole column, select I nsert from the Edit menu to insert the 
new group to the left of the selected group. You can also make a 
copy of the highlighted group by selecting Duplicate from the 
Edit menu. 

Deleting an existing group of channels 

Select the group column as described in the previous section. 
Delete the group by pressing Delete key on keyboard. 

Changing the width of a group's column 

If you have many groups, you may want to make each column 
very narrow so you can fit more on the screen at one time. You 
can change the the width of a column by putting the cursor in 
between two group labels. The cursor becomes the spreader 
bars symbol when it is over the correct place. Hold down the 
mouse button and drag the column edge left or right as shown in 
Figure 5-7. 
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Figure 5-7. Changing the width of the group column. 

Determining which probes and channels you are 
using 

If you have ever worked with many probes at once, you 
probably have found yourself holding a probe and wondering 
which probe it is. One common solution is to trace the probe 
cable back to the analyzer to see where it is connected. Another 
solution is to get some tape and label each probe. This works 
fine until you accidentally connect the probes to the wrong 
connectore on the analyzer. 

The CLAS 4000 offers a better solution. All the probes are 
identical and can be connected to the analyzer in any order. To 
determine which probe you have, hold down the blue membrane 
switch on the probe case. After a second, the Probe ID pop-up 
window appears on the computer screen telling you which 
channels are connected to the probe. 

Each probe has twenty-four channels. A sticker on the probe 
case indicates which color flying leads correspond to which 
channel number. The sticker has four rows of information, one 
for each possible position of the probe in the four data board 
connectors. 

The Probe ID feature does not operate if the probe is connected 
to the Probe Test connector or the Inputs dialog box is present 
on the screen. See the following section for information on the 
Inputs dialog box. 

Assigning channels to a group 

Once you have named your groups and connected the channels 
to your target board, you need to specify which channels belong 
in which group, and in what order. 
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Figure 5-8. Opening the Inputs dialog box. 



Click on the Channels box for the group you 
want to define (see Figure 5-8). 

The Inputs dialog box appears showing which 
channels are currently selected (see fig 5-9). 
The four main rectangles represent the four 
probes that can be attached to a data board. 
Each rectangle is an end view of the probe with 
12 channels on the top and 12 channels on the 
bottom. The left-most probe has channels 00 
through 1 1 on the top row and channels 12 
through 23. The right-most probe has channels 
72 through 95, etc. 
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Figure 5-9. Inputs Dialog Box 

The lower left comer of the dialog box contains a square icon for 
each data board assigned to the logic analyzer. If there is more 
than one board assigned, you can select different boards by 
clicking on the corresponding square icons. The four larger 
rectangles always represent the four probes for the selected 
board. 



The currently selected channels are listed at the top of the 
window. The letter in front of each channel number in the list 
indicates which data board the channels is on. For example, the 
default configuration has channels fll 5-flOO assigned to the 
group "Address." The R in front of each number means that the 
channel is from data board fl. The fl does not stand for Address. 

To select channels for the group, click on the little boxes 
representing each desired channel. As you select channels, they 
are added to the list at the top of the dialog box. Up to 32 
channels can be assigned to each group. You can unselect a 
channel by clicking on it again, or click on the Clear Rll button 
to unselect all the channels. 
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When you highlight the channels for the group, you are also 
defining the order that you want them to be displayed The first 
channel highlighted will be considered the most significant 
channel in this group. The last channel highlighted will be the 
least significant For example, highlighting fl07-fl00 will make 
fl07 the most significant channel. Highlighting fl00-fl07 will 
make flOO the most significant. The data collected for each 
group will be displayed in the State display with the most 
significant channel on the left and the least significant channel on 
the right. 

Click on the OK button to leave the window and define the 
highlighted channels as the group. If you have made mistakes 
and you want to leave the window without changing the group's 
channel assignments, click on the Cancel button. 

The channel designators for the selected inputs appear in the 
Channels box of the group's column (if there is room) with 
commas between those that are not adjacent. 

Collecting data from a multiplexed bus 

Many microprocessors have multiplexed address and data 
busses. The address and the data are present on the same 
channels, but at different times. To collect this type of data, you 
do not have to double probe the bus channels. You can assign 
the same exact set of channels to the two different groups. 
Address and Data. 

In order to demultiplex the information, you need to sample the 
infomiation on the channels at different times. For example, 
you need to latch the Address group information early in the 
microprocessor's instruction cycle and sample the Data group 

how to clock these groups at (Afferent times is discussed in the 
External Clocks section later in this chapter. 

When you assign a channel to two different groups, the data 
fi'om the channel is stored in memory as if it were from two 
different channels. This uses up the sample memory in the data 
boards at twice the nomial rate. 

For example, if you demultiplex a 16 channel Address/Data bus, 
the Address information is stored in sample memory as 4K 
samples of 16 channels. The Data information is stored as 4K 
samples of another 16 channels. Therefore, you have used up 
32 channels worth of the available 96-channel memory for that 
data board. There is only room for 64 more channels of 
information even though you only have 16 of the 96 probe leads 
connected. 
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:>S';. o"ly demultiplex 48 of the 96 channels on a data board. 

In fact, due to the internal architecture of the board, you can only 
demultiplex 24 of the lower (Left) 48 channels and 24 of the 
upper (Right) 48. However, you can pick any 24 of the 48 
channels. Keep in mind that each extemal clock signal also uses 
up a channel. 

Radix Selecting the display radix for a group of channels 



The second row in each group column contains the Radix field. 
Click on the radix to open a pop-up menu, and choose the new 
radix you wish to use (see Figure 5-10). The selected radix will 
be used to display the data in the State Display and the Trace 
Control Pattern Definition window. The Symbol radix is used 
to display user-defmed symbols, or labels, whenever certain 
patterns are present in the data for that group. See the following 
section for more information on symbols. 
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Figure 5-10. Selecting the Radix. 



Assign a radix setting that is logical for the number of channels 
in the group. For example, hex radix is most logical for 
channels in groups of four (four binary digits for each digit of 
Hex code). You can select any radix for any number of 
channels, and the CLAS 4000 uses the channels to create as 
many digits in the chosen radix as possible. 

Symbolic Displaying the symbol table 
Display 

You can display the data from any group in a Symbol radix. 
This means that the State Display will substitute user-defmed 
symbols for certain pattems in the data. It is especially useful to 
have labels like "Wait," "IQread" or "memwr" in a Status 
column of the State Display instead of the raw Hex values (See 
Figure 5-1 1). You do not have to define symbols for all 
possible pattems that can occur in the group. If there are no 
symbols defined for a certain pattern in a group, the raw data 
will be displayed in Hexadecimal. 



60 



Chapter 5 Channel Setup 















F7F6 












00002 


DDDC 


DFDE 


Mai t 


00003 


D1D0 


D3D2 


D5D4 


00004 


C5C4 


C7C6 


Data Ra' 


00005 


B9B8 


BBBf) 


Data Ur 


00006 


flDflC 


AFflE 


Fetch 


00007 


fi1fl0 


fl3fl2 


fl5fl4 


00008 


9594 


9796 


I/O Rd 



Figure 5-11. Symbols in the State Display. 
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Figure 5-12. Displaying the symbol table. 



To display the symbol table for a certain channel group, choose 
Edit Symbols from the Radix menu for that group as shown in 
Figure 5-12. The Symbol Table dialog box appears showing the 
symbols currently defined for this group. 

Use the radix menu at the top of the window to specify the radix 
you want to use for defining the symbols (see Figure 5-13). 
This radix will also be used in the State Display for any patterns 
that do not have corresponding symbols. 
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Figure 5-13. Symbol Table dialog box. 



Figure 5-14. Symbol table with semi-care 
characters. 



The symbol table can be displayed in Hex even if individual bits 
are defined as x's. The resulting Hex character is a "Hex x" and 
is represented by the symbol S as shown in Figure 5-14. These 
characters indicate that some bits are x's, but not all of them. If 
all four bits were x's, the hex character would also be an x. Hex 
X characters are used other places in the CLAS 4000 software. 

When you are finished with the symbol table dialog box, click 
the OK button to close the dialog box and return to the Channel 
Setup window. The radix for the group is automatically set to 
Symbol and symbols you defined will be used in the State 
Display. You can also click Cancel to close the window 
without implementing any of the changes you made. 
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Adding a symbol 

To add a new symbol to the list, click the Add button. A new 
line appears in the list with the symbol name, "untitled," and the 
pattern defined as all X's (don't care). Enter the symbol name 
the same way you entered the names for the channel groups. 
Highlight one or more of the characters in the pattern to the right 
of the symbol name, and type the new value. If a symbol 
definition does not contain a 1, the value taken is Don't Care for 
the symbol. 

Deleting a symbol 

To delete a symbol from the list, click on the box to the left of 
the symbol name to highhght the entire Une (see Figure 5-15). 
Click the Delete button to delete the symbol. 
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Figure 5-15. Selecting a symbol from the list. 



Saving the symbol table 

The symbol table is automatically saved with 
the rest of the setup when you select Saue from, 
the File menu. You can also save the symbol 
table separately on the hard disk for future use. 
Click the Saue button in the Symbol Table 
dialog box. A Save dialog box appears that is 
very similar to the one used to save setup files. 
See Chapter 10 for a detailed description of 
how to use a Save window. 



Symbol tables, like the one shown in Figure 5- 
16, that have been saved from the CLAS 4(XX) 
onto the hard disk can be edited from the 
desktop using standard text editing software 
packages. When you save the symbol table on 
the hard disk, it is saved as a file with the 
format shown in Figure 5-17. 
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Figure 5-16. Symbol table created in the 
Symbol Table dialog box. 
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Figure 5-17. Symbol table file. 



Figure 5-18. Symbol table file 
with edit marks displayed. 



The symbol file is a standard ASCII file that can be viewed and 
edited in a text editor. The file uses three columns to store the 
symbol table information. Figure 5-18 shows the same file with 
edit marks displayed. The small dot indicates a "space" 
character (ASCII code 20 Hex). The arrow indicates a "tab" 
character (ASCII code 09 Hex) which is used to separate the 
columns. The paragraph mark at the end of the line indicates a 
"carriage return" character (ASCH code OD Hex). 

The first column is the symbol label. This field is always ten 
characters long. If the label is less than ten characters, spaces 
are added to pad the field. 

The second column contains the data value. The fu^t two 
characters are always "Ox" to indicate that the values are in Hex. 
Tne remaining characters are the Hex representation of the data 
values. Leading zeros are not included. For example, the 
"init sub" symbol corresponds to the address value "200" 
Hex. 

The third column contains a mask to indicate which bits in the 
data value are used, and which are x's ("don't care's"). If the 
symbol value contains no x's, the third column can be omitted. 
The fu-st two characters are always "Ox" and the field has the 
sam^e number of bits as the data field in the second column. A 
value of " 1" means that the corresponding bit in the data field is 
used as part of the symbol specification. A value of "0" means 
that the corresponding bit in the data field is ignored and this bit 
is an "x" in the symbol table. 

For example, the "port 0" and "port 1" symbols have 
"f f 00" as their masks (see Figure 5-17). The most significant 
eight bits of the data value are used as part of the symbol 
specification because the mask contains eight I's ("f f " in Hex). 
The least significant eight bits of the data value are ignored. 
These bits are x's in the symbol table. 

The "tab" delimiters between the columns allow the file to be 
easily imported into data bases and spread sheets. 
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Figure 5-20. Symbol table file for 
symbols defined in binary. 



Figure 5-19. Symbol table in Binary 
format. 



The symbol tables can also be created in binary format as shown 
for the "Status" group in Figure 5-19. Binary format allows you 
to edit each bit individually and specify x's for certain bits. 

The saved symbol file uses the same format as before and is 
shown in Figure 5-20. The data and mask values are stored in 
Hex even though they were defined in Binary. 

In the original symbol table shown in Figure 5-19, the symbol 
"idle" is defined as "Ixlx" Two of the bits are x's so the 
mask for this symbol has "O's" corresponding to those bits. The 
other two bits are defined, so the mask will contain " I's" in 
those bit locations. The Binary representation of the mask is 
"1010," so the Hex value is "a" (see Figure 5-20). Only the 
first bit in the symbol "Reset" is defined, so the mask is 
"1000" ("8" in Hex). 



Loading the symbol table 



You can load an existing symbol table from the hard disk into 
the Symbol Table dialog box by clicking on the Load button. A 
Load dialog box appears that is very similar to the one used to 
load setup files. See Chapter 10 for a detailed description of 
how to use a Load window. 



You can load a symbol table even if you already have a list of 
symbols in the Symbol Table dialog box. The loaded table is 
appended to the existing list 

Symbol tables can be loaded for each channel group in the 
channel setup window. The number of bits in the symbol table 
data values is the same as the number of channels in that group. 
A 16-bit channel group has symbols with 16-bit data values. 
You should only load symbol tables that have the correct number 
of bits, but you can load the table even if it does not. The 
symbol values are adjusted to make them the right width. If the 
table has too few bits, leading x's are added to 3ie data values. 
If the table has too many bits, the most significant bits are 
truncated. 
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Importing symbol tables from other sources 

The symbol table file format was discussed in detail in the 
Saving the symbol table section of this chapter. Any symbol 
table files can be loaded into the Symbol Table dialog box as 
long as they have this format The tables do not need to be 
created in tfie CLAS 4000 software. They can be written from 
scratch in a text editing program. If you use a text editor that is 
also a word processor, make sure that the file is saved in a "text 
only" mode so that formatting characters are not included. 

The files can also be imported from a software development 
station's hnker output. For example, you wnte code for your 
target system that you then compile and link. The output of the 
linker usually includes the microcode that you bum into 
PROM's and a symbol table that contains all the symbols you 
used when you wrote the code. Your target board runs the code 
in the PROM's. 

You can connect the CLAS 4000 to the address and data busses 
of you target board and watch the code execute. The format of 
the symbol table output from the linker should be very 
similar— if not identical — to the CLAS 4000 symbol table 
format. Load the symbol table into the CLAS 4000 for the 
address group and select "symbol" radix. The symbols are 
displayed in the address column of the State Display. Your 
source code symbols can be used to debug your target. 

Polarity Changing the polarity of a channel for the State 
display 

Your target system may have signals which are active low. The 
signals are at a voltage level below the threshold when they are 
true, and above the threshold when they are false. When you 
look at the data in the State Display, you must look for zeros on 
these signals to find where they are true. By changing the 
polarity, you can change the way these signals are displayed in 
the State Display. 

The fourth row in each channel group's column in the Channel 
Setup window contains the polarity field. There is a "+" or "-" 
character for each channel in the group. The characters are 
arranged with the most-significant on the left and the least 
significant on the right. If the group column is very narrow, or 
the group contains many channels, you may not be able to see all 
the '"+" and characters in the polarity field. To see all the 
characters in the field, you can change the width of the column. 
See the Changing the width of a group's column section of this 
chapter. 
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To change the polarity, highlight the or "-" character(s) in 
the polarity field that you want to change by clicking on a 
character or dragging across a group of characters. Type a "-" 
or "1" for negative polarity, or type a or "0" for positive 
polarity (see Figure 5-21). 



Polarity 


+_++++ 





Figure 5-21. Specifying the polarity of a channel. 

.•vk'. Changing the polarity only affects the way the data is displayed 
"y^ in the State Display. The timing display always shows the data 
in positive polarity. The patterns in the Trace Control Pattern 
Definition window also assume positive polarity. 

Thresholds Assigning thresholds to probes 

The default threshold for all channels is TTL. Any signal 
detected above 1.4 Volts is considered High, and below 1.4 
Volts is Low. You may want to change the threshold levels for 
the probes if, for example, your data is ECL. 

To open the Threshold dialog box, select Show Threshold from 
the Options menu or click on the threshold icon on the left side 
of the Channel Setup window (see Figure 5-22). 
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Figure 5-22. Threshold icon in Channel Setup window. 

The Threshold dialog box appears as shown in Figure 5-23. In 
the center of the window is a large rectangular shape with a pop- 
up menu in the top half and the bottom half. This shape 
represents the end of a data probe. To determine which probe is 
currently represented, look at the left and bottom of the dialog 
box. On the left side, there is an icon for each data board. The 
selected icon indicated which board contains the probe. On the 
bottom of the dialog box, there is an icon for each of the four 
probes on the selected board. 
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Figure 5-23. Threshold dialog box. 

The rectangular shape in the center of the dialog box can only 
represent one probe at a time. To switch to another probe, click 
on a different board and/or probe icon. To switch to another 
board, click on the desired board icon on the left of the dialog 
box. 

To change the threshold for the bottom or top half of the probe, 
click on the corresponding pop-up menu and select the new 
threshold (see Figure 5-24). 



Threshold 
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Figure 5-24. Selecting a new threshold. 
Using variable thresholds 

In addition to the TTL (1.4V) and ECL (-1.3V) thresholds, there 
are several variable thresholds, UflR T, URR R, URR B, URR C, 
and UflR D. Some of the variable threshold choices may be 
disabled (greyed) depending on the number of boards 
configured for the analyzer. UflR T is a global tiireshold and 
always available. Threshold URR R through UflR D are only 
available if the analyzer is configured to include data board R 
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through D respectively. In the example in Figure 5-26, the 
analyzer is configured for data board fl only, so UHR B, URR C, 
and UflR 0 are all disabled. 

To set the voltage level of a variable threshold, click on the 
corresponding threshold button at the top of the dialog box (see 
Figure 5-26). A new dialog box appears like the one shown in 
Figure 5-27. 



Threthold 
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Cancel ] 
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Threshold Uoltage: 
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Figure 5-27. Variable Threshold dialog box. 



Figure 5-26. Opening the Variable 
Threshold dialog box. 



You can use the Variable Threshold dialog box to change the 
threshold name and voltage level. The threshold voltage can be 
set to ±10 Volts in 10 mV steps. 



Clocking Determining the best clocking scheme for your data 
Techniques 

The first step in setting up the clocking scheme for your 
measurement is to decide which clocking method best suites 
your needs. If you want to make a state measurement and 
sample data synchronously with your target, you must use an 
external clock to teU the CLAS 4000 when to sample. You can 
use a combination of signals or a single channel as the external 
clock, and you can collect data at a rate of up to 50 MHz. See 
the External Clocks section of this chapter and Chapter 12 for 
more information on external clocking. 

If you want to make a tuning measurement and sample data 
asynchronously with your target, you must use an internal 
clock. The standard internal clock rates are from 50 ns clock 
period to 500 ms. There are also three special internal clock 
modes with sample periods of 20 ns, 10 ns, and 5 ns. The 
10 ns and 5 ns modes use interlacing techniques which increase 
the sample memory depth and decrease the available channel 
count See the following section for more information on 
internal clocks. 
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Internal Clocks 
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Figure 5-29. Selecting 
internal clock rate. 



Using standard internal clocking mode 

To use one of the standard internal clock rates, choose Internal 
from^the Saniple Clock: pop-up menu in the upper left comer of 
the Channel Setup window (see Figure 5-28). This specifies 
normal internal clocking mode. To set the sample rate, open the 
pop-up menu for Internal Rate: in the upper right comer of 
the window and make the desired selection (see Figure 5-29). 
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Figure 5-28. Selecting normal internal clocking mode. 

The rate you choose appears in the internal Rate box and 
appears in the lower left comer of the Timing display. 

Using 20ns, 10ns, and 5ns clocking modes 

If you want to sample faster than 40 ns, select one of the three 
high-speed clocking modes from the top of the Internal Rate 
pop-up menu (see Figure 5-30). Internal at 20 ns permits 
you to sample at a rate faster than the highest time stamp 
resolution. 



^hannel Setup I 5 nanoseconds (1/4 channels) 
<✓ 10 nanoseconds (1/2 channels) 
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Figure 5-30. Selecting special 
internal clocking modes. 



The Internal at 1 0 ns mode is similar to the 20 ns mode 
except it uses interlacing techniques to double the sample rate. 
The memory depth is also doubled to 8K samples, but only half 
the channels on the 96-channel data board can be used. The 
interlacing is actually done across each half of the data board, 
not across the entire board. In 10 ns mode, you can use any 24 
of the lower 48 channels on a data board, and any 24 of the 
upper 48. 

The Internal at 5 ns mode is similar to the 10 ns mode except 
the sample rate and memory depth are doubled again. In 5 ns 
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mode, you can use any 12 of the lower 48 channels, and any 12 
of the upper 48. The memory depth in this mode is 16K 
samples. 

. w. In choosing the clock rate, keep in mind the general rule that to 
'Y*' obtain a waveform of samples that closely resembles the original 
waveform, you should sample at 5-10 times the frequency of the 
original waveform. For example, you want to monitor changes 
happening every 100 ns, you should choose an intemal rate of 
10-20 ns. 

External Clocks Selecting external clocking mode 

To use an external clock to sample your data, select EKternal 
from the Sample clock: menu in the Channel Setup window 
(see Figure 5-31). In this mode, several new fields appear at the 
bottom of the window. These are used to define the external 
clocking scheme and are explained in the following sections. 




Figure 5-31. Selecting external clocking mode. 
Selecting the external clock for each group 

In the simplest extemal clocking case, all data in all the channel 
groups is sampled at the same — ^at the rising edge of a clock 
signal. In this case, that clock signal would be considered the 
Master Clock, and would be used as the clock for all the groups. 
At the bottom of each channel group's column is a new field 
called Clocked by. Clicking on this field opens a pop-up menu 
with four options (see Figure 5-32). The default is to have 
every group clocked by the Master Clock. In extemal clocking 
mode, each channel group must be clocked by either the Master 
Clock or a Latch Clock. 

The Latch Clock options intheClockedby menu are used for 
other applications that require more complex clocking schemes. 
The Latch Clocks temporarily save data that may no longer be 
valid when the Master Clock occurs. 
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Figure 5-32. Selecting the external clock for a channel group. 

For example, a microprocessor usually has Address and Data 
information in each clock cycle. As you collect data using an 
external clock, you expect to see one sample containing Address 
and Data information for each cycle. 

Unfortunately, the Address is often valid at the beginning of the 
cycle, and the Data is valid at the end. In this case, you need to 
latch the Address with a Latch Clock early in the cycle, and hold 
the information until the Data is valid. At the end of the cycle, 
you sample the Data witii the Master Clock. At this time, the 
Data information and tiie latched Address information can be 
moved into the CLAS 4000 sample memory as a single sample. 
Even though the Address is latched prior to the Data being 
sampled, both appear on one line in the State Display. 

The Latch Clocks are only used to save data until the Master 
Clock occurs. They do not actually move data into the CLAS 
4000 sample memory. If a second Latch Clock occurs before a 
Master Clock, the first data is overwritten in the latch. 
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Figure 5-33. Using Latch 
and Master clocks. 



In the Address/Data example. Latch 0 could be 
specified in the Clocked by field for Address, 
and Master Clock could be used for Data and 
Status as shown in Figure 5-33. This same 
procedure would be used to collect Data and 
Address from a multiplexed bus. See the 
Collecting data from a multiplexed bus section 
of this chapter for more information on 
assigning channels. 



Defining the Master and Latch clock equations 

Once you have assigned a Latch or Master Clock to each channel 
^up, you must define the clock equations. The clocks can be a 
single channel or a combination of channels. In the lower 
portion of the Channel Setup window are four long bars labeled, 
MASTER CLOCK =, LATCH 0 =, LRTCH 1 «, and LRTCH 2 
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LATCH 0 = 



LATCH 1 = 



LATCH 2 = 



MASTEA CLK = 



Figure 5-34. Opening the 
clock definition window. 



These bars are used to display the clock equations. The default 
setup has no clock equations defined and therefore the right side 
of each bar is blank. The left end of the bar contains the clock 
name. 

You may rename any clock expression by clicking on the name, 
but the clock on the bottom bar always functions as the Master 
Clock. In this context, the Master Clock is the one that moves 
any data sampled by the Master Clock and any data sampled by 
any of the Latch Clocks into the CLAS 4000 sample memory. 

To define the clock equations, click to the right of the equal sign 
on the bar (see Figure 34). The Clock Definition dialog box 
appears with the name of the clock you chose, and a schematic- 
style representation of the clock equation (see Figure 5-35). 
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Figure 5-35. Adding clock inputs to the clock equation 
in the Clock Definition Dialog Box. 



There are 6 possible clock inputs shown at the far left. The top 
three can be AND'ed, and the bottom three can be OR'ed. The 
results of the AND's and OR's are OR'ed in the final OR gate on 
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the right In this way, the six inputs are combined by using 
standard AND and OR logic. Channel groups assigned to this 
clock are sampled at the rising edge of fie final OR gate's 
output. 

The default equation has no clock inputs connected to the logic 
gates. To connect an input, click on the open switch icon to the 
right of the desired input name, A pop-up window opens with 
three choices (see Figure 5-35). The top choice is an open 
switch and disconnects the input from the gates. The middle 
choice is a closed switch and connects the input. The bottom 
choice inverts the input signal before connecting it to the gate. 

As you connect clock inputs to the gates, the resulting clock 
equation is displayed at the top of the window. 

You can change the name of the clock by typing over the old 
name on the far right. This is equivalent to changing the clock 
name at the left end of the bar in the Channel Setup window. 

Before you leave the Qock Definition dialog box, you must 
define the channels to be used as the clock inputs as described in 
the next section. After doing that, however, you can click OK or 
Cancel to leave the window. As always, OK saves your 
changes. Cancel does not When you return to the Channel 
Setup window, the new clock equation, if any, appears in the 
bar for that clock (see Figure 5-36). 



LfiTCH 0 = 
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LRTCH 2 = 

~ I : 

MASTER CLK =( b * c- ) + ( e- + g- ) 

Figure 5-37. Deflning the 

clock input channels. Figure 5-36. Clock equation displayed 

in the Channel Setup window. 

Defining the clock inputs used in the clock equations 

Each clock input used in the Clock Definition dialog box is an 
actual channel on one of the probes. You must define which 
channel you want to use for each input in the equation in order 
for the equation to be meaningful. Click on the button 
containing the input name at tile far left of the dialog box as 
shown in Figure 5-37. The Clock Input dialog box appears. It 
is identical to the Inputs dialog box described in the Assigning 
channels to a group section of this chapter except only one 
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channel can be assigned as the clock input. Selecting a new 
channel unselects the old one (see Figure 5-38). 
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Figure 5-38. Clock Inputs Dialog Box 

The clock input name can be changed by typing over the old 
name at the top. The name for the clock input will appear in the 
Clock Definition dialog box. 

To leave the window and return to the Clock Definition dialog 
box, click OK or Cancel. 



If you have more than one data board assigned to the logic 
analyzer, see Chapter 12 for more information on external 
clocking with multiple data boards. 



Setting the Time Stamp resolution 



In external or special internal clocking mode you have the 
opportunity to change the Time Stamp resolution. As you 
collect data, each data sample is marked with a Time Stamp 
indicating when it was sampled relative to other samples. This 
information can be displayed in the State Display. 

The maximum resolution of the Time Stamp is 40 ns. In this 
mode, the 16-bit Time Stamp counter increments its count every 
40 ns. By keeping track of the number of times the Time Stamp 
counter increments and knowing that each count represents 
40 ns, the CLAS 4000 software can determine how much time 
has gone by between samples. 

If you are collecting data very slowly or you are measuring long 
periods of time, you may not need 40 ns resolution. For 
example, if you are sampUng data at 50 MHz, but only saving 
samples that are "Write" instructions to Port 51, the sample 
memory would be filled exclusively with "Write" instructions to 
Port 51. These samples may occur several microseconds apart 
and the 4K samples in memory would represent several 
milUseconds of time. In this case, a Time Stamp resolution of 1 
microsecond may be sufficient. 
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Figure 5-40. Changing the time stamp resolution. 



To change the Time Stamp resolution open the Time Stamp 
menu in the upper left comer of the Configuration window and 
select the desired rate (see Figure 5-40). The range is from 40 
ns to 500 ms. 

If two samples occur within 40 ns of each other, the time 
between them cannot be measured even with the maximum time 
stamp resolution. The Time Stamp software recognizes this 
condition and can interpolate the Time Stamp values. See the 
Window Format section of Chapter 9 for more information on 
Time Stamp interpolation. 
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window in Predefined mode to define the triggering scheme for 
your next recording. By using the proper triggering setup, you 
can trigger on elusive or intermittent faults in your target system 
and filter out unwanted data. To open the Trace Control Setup 
window, select Newt from the Trace control menu (see Figure 6- 
1). For a general description of the four options in a setup 
menu, see the beginning of Chapter 5. See Chapter 1 1 for more 
information on advanced uses of Trace Control. 



Figure 6-1. Opening 
the Trace Control 
Setup Window 

Overview 



Getting to know the Trace Control Window 



The Trace Control Setup window is shown in Figure 6-2. The 
default setup has the Trace Control window in Predefined mode. 
The Fill Memory Task is selected and appears with its 
illustration in the center of the window. 
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Figure 6-2. Trace Control Window 



77 



■ Part 2 Learning the CLAS 4000 



The menu bar includes a menu called Trace Ctl (see Figure 6- 
3). This is the options menu for the Trace Control window, and 
is only available when the Trace Control window is the current 
active window. 



Trace Ctl 



v/Predefined Mode 
Full Feature Mode 

Show Patterns 
Range Detection... 
Show Output Field 



Figure 6-3. Trace Control options menu. 



Determining the best Trace Control mode for your 
application 



You can use the Trace Control Setup window in two different 
modes. The Predefined mode provides a list of Trace Control 
macros, or Tasks, that you can use to solve all of your simple 
triggering applications. The list of Tasks is designed to provide 
common triggering scenarios that you can use as your Trace 
Control setup. 

The Predefined Tasks are macros created from low-level 
language steps. All the steps are hidden, and only the main 
parameters need to be selected. The Predefined Tasks do not 
cover all possible triggering applications, however. You may 
need to build your own setups out of the low-level language 
steps. 

Full Feature mode provides you with the list of steps that you 
can combine with other steps or Tasks to create the desired 
triggering scheme. 

To determine which Trace Control mode to use, first become 
familiar with all the predefined Tasks. If your application 
matches one of the Task scenarios, you can use Predefined 
mode. Otherwise, you can use Full Feature mode to solve your 
problem. 

You can select the desired mode from the Trace Ctl menu on the 
menu bar. This chapter explains how to use Trace Control in 
Predefined mode. A detailed explanation of Full Feature mode 
can be found in Chapter 1 1. 
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Predefined Viewing the full selection of Predefined Tasks 
Tasks 

To view the list of Predefined Tasks, click on the Tasks menu in 
the upper left comer of the Trace Control window (see Figure 6- 
4). Selecting a Task from the list changes the Trace Control 
setup to the chosen task. Each Task has an illustrated example 
to help you understand it's purpose. 

✓Fill Memory | 



Simple Condition Trigger 



Simple Edge Trigger 
Store 'n' = Samples 
Tight Sequence Trigger 
Loose Sequence Trigger 
End of Loop Trigger 
Pulse Train Trigger 
Internal Limits 
Store/Time fl Segment 
Stable Trigger Filter 

Figure 6-4. Task menu. 
Selecting a simple Task 

A complete catalog of all the Predefined Tasks is included at the 
end of this chapter. The catalog includes a description of the 
capabilities and purpose of each task as well as a picture of the 
Task itself. 

Refer to the catalog to ieam the details of all the Tasks. Tne 
Simple Condition Trigger Task is used as an example in this 
section to demonstrate the theory of using Predefined Tasks for 
simple triggering and some of the common features in the Tasks. 
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The Simple Condition Trigger Task is shown in Figure 6-5, 
and is used to trigger on a single event. The Task has three 
separate elements: Store, Search, and Fill. These three elements 
are explained in the following sections. All the boxed fields are 
parameters that you can change. You can also change the name 
of the task by typing over the default name. 



(step #1 1 Store, filtering input to 


-KKKKKHKKHj 


Until a sample [isj 


-Pattern 1 1 , 


Then store 12048 


i 


more filtered inputs (2 to 65535) 


(2048 mould be 50 percent of 4K memory - center trigger). 


Then jstopj 







Figure 6-5. Simple Condition Trigger. 



Using the Store element 

The Store element, "Store, filtering input to...," appears on 
the first line and is used to filter out unwanted data. Only data 
samples that match the specified condition are stored in sample 
memory. 

The only parameter you can change in the Store element is the 
store condition. The default condition is a pattern named, 
"«»HHKHHHHH." The X's you see are actually the name of the 
pattern, but the pattern happens to be defined as all X's and is 
used as the "don't care" pattern. In the illustrated example, 
samples matching the "don't care" pattern are stored. Since any 
sample matches a "don't care," this setup stores everything. 
Most of the time you probably want to save all the data that is 
collected, to you can leave this Store element unchanged. 

If you want to filter your data, you can change the store 
condition parameter. For example, if you are debugging a 
certain I/O port, you may want to store only reads and writes to 
that I/O address. All other data is thrown away, and the entire 
sample memory contains only the desired samples. To change 
the parameter, click on the parameter field and select a new 
pattern or condition from the list in the pop-up menu. This is the 
same type of pop-up menu that you use to change the Search 
condition and it is explained in more detail in the following 
section. 
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Using the Search element 
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Figure 6-6. Changing the 
trigger condition. 



The Search element, "Until a sample Is...," 

appears on the second line of the task and is 
used to find a certain event or condition. The 
CLAS 4000 triggers when the condition is 
found. 

You can change two parameters in the Search 
element The "is" can be changed to "isn't" 
and the Search event can be changed to 
different events. In the example, the search 
event is set to Pattern 1 . 

To change the trigger condition, click on the 
Search event parameter. A pop-up menu 
appears with a list of conditions as shown in 
Figure 6-6. This list includes the 
^HKHKHHKKK "don't care" pattern and fifteen 
otherpattems named Pattern 1 through 
Pattern 1 5. You also have the ability to 
specify the event as a group of patterns OR'ed 
together or a range of values for a certain 
channel group (see Chapter 1 1 for more 
information on ranges and OR groups). 

Selecting a new pattern, like Pattern 1 is only 
part of the process. You also have to define 
Pattern 1 itself. The Pattern Definition 
section of this chapter describes this topic in 
detail. 



Using 



The Fill element, "Then store 12048 l i more filtered 
inputs," appears on the third line of the Task and is used to 
position the trigger point in memory. You can change the 
parameter by typing a new number over the old one, or chcking 
on the up/down arrows to the right of the field. A detailed 
description of this concept is described in the Trigger Placement 
section of this chapter. 
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Getting an overview of the Tasks 

The Simple Condition Trigger Task was used as an example to 
help you become familiar with the Store, Search, and Fill 
elements in a Task. All of the tasks contain one or more of these 
elements. Use Table 6-1 to get familiar with the different tasks. 
The first colunm contains a list of the Tasks. The second, third, 
and fourth columns summarize the capabilities of the Store, 
Search, and Fill elements. 



Task Name 


Store 


Search 


Fill 


Fill Memory 


Store if 

<condition> 




fill 4096 samples 
then stop 


Simple Condition 
Trigger 


Store if 
<condition> 


search for a single event to be true 


post-trigger fill <n> 
samples 


Simple Edge 
Trigger 


Store if 
<condition> 


search for a single event to become true 


post-trigger fill <n> 

samples 


Store 'n' Samples 


Store if 
<condition> 




fUl <n> samples 
then stop 


Tight Sequence 
Trigger 


Store if 

<condition> 


search for a sequence of three events to occur on 

three contiguous samples 


post-trigger fill <n> 

samples 


Loose Sequence 
Trigger 


Store if 
<condition> 


search for a sequence of three events to occur with 
no limits on the time between them 


post-trigger fill <n> 
samples 


End of Loop 
Trigger 


Store if 
<condition> 


search for the absence of one pattern immediately 
after another (e.g. end of loop not followed by start) 


post-trigger fill <n> 
samples 


Pulse Train 
Trigger 


Store if 

<condition> 


search for the nth time a segment begins; the end 
of the segment can also be specified 


post-trigger fill <n> 
samples 


Interval Limits 


Store if 
<condition> 


search for an event to occur too early or too late 
after another event 




Store/Time a 
Segment 


Store if 
<condition> 


search for initial event, then start of segment, then 
end of segment; segment is timed (see Timer Info) 




Stable Trigger 
Filter 




search for an event to be true for <n> consecutive 
samples 


post- trigger fill <n> 
samples 



Table 6-1. Overview table of Tasks. 



Selecting trigger patterns in Trace Control levels 

As you create your Trace Control setup, you specify events or 
patterns as the store or trigger conditions. For example, in the 
Simple Condition Trigger Task, you can specify Pattern 1 as 
the trigger event by clicking on the parameter field in the second 
line of the Task and selecting Pattern 1 . You can also select 
ranges and OR groups as the trigger events. These are explained 
in Chapter 11. The following section explains how to define the 
bit patterns corresponding to each pattern name. 

Getting to know the Pattern Definition window 

To see a list of patterns and their current definitions, select 
Shoiu Patterns from the Trace Ctl menu on the menu bar (see 
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Pattern 
Definition 
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Figure 6-7). You can also open the window by clicking on the 
Patterns icon in the upper left section of the Trace Control 
window (see Figure 6-8).Either method opens the Trace Control 
Pattern E)efinition window as shown in Figure 6-9. 



Trace Ctl 



v^Predefined Mode 
Full Feature Mode 

Range Detection.;. 
Shoui OutDut Field 



Figure 6-7. Opening the 
Pattern Definition window 
with the Trace Ctl menu. 



Trace Control iLfi 1-NeKt] m 



Tasks 



Tasks: 



Step 




Figure 6-8. Opening the Pattern Definition 
window with the pattern icon. 



The Pattern Definition window is considered a window, not a 
dialog box, because it has a scroll bar and Close box, and you 
can leave it open while you work in other windows. The top 
part of the window has the names of all the channel groups ^at 
are defined in the Channel Setup window. 

The top part of the window also contains fields that are used to 
setup Glitch and Transition detection. See Chapter 11 for a 
complete explanation of these features. 



pGlitch UJidth-] 


Trace Control Pattern Definition [LR 1-NeHt] ^^^^^^E 
Address Data Status 


20ns Ho] 


|He» llHeK i|HeH | 


Clitrhs: 1 

S.El^.. , 11=.=— 11==—- 




Tran$ition= 








»H»KK»»KK 


xxxx xxxx xxxx 
xxxx xxxx xxxx 
xxxx xxxx xxxx 
xxxx xxxx xxxx 
xxxx xxxx xxxx 


o 

<> 




Pattern 1 




Pattern 2 




Pattern 3 




Pattern 4 






^\ lti> 





Figure 6-9. Pattern Definition window. 

The lower section of the window is used to name and define the 
sixteen patterns. By default, the first pattern is called, 
"HHHKHHHKK," and is used as the "don't care*' pattern. This 
pattern should always be defined as all x's, though it can be 
used as a regular pattern. 
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Changing the radix 

Below each group name is a pop-up menu allowing you to 
change the radix of the group. Changing the radix in this menu 
is equivalent to changing it in the Channel Setup window. 

Naming patterns 

To rename a pattern, select part or all of the old pattern name and 
type a new one. The pattern names appear in the trigger event 
pop-up menus in the Trace Control window. 

Defining patterns 

To the right of each pattern name is a row of characters 
representing all the channels in the different channel groups. 
The number of characters for each column is a function of the 
number of bits in tiie channel group and the display radix. 

To change the definition of a pattern, highlight the character you 
want to change and type the new value. You can only enter 
values that make sense for the current radix. For example, if the 
group's column is displayed in Binary, you can type 0, 1, or x. 
For a Hex column, you can type 0-F. 



ID 


i Trace Control Pattern Definition [Lfl 1 




pGlitch lUfdth-| 




Rddress 


Data 


status 




20ns KSl 




HeK 


|HeK 1 


|HeK I 




Glitch" 




Transition^ 


1 








KKHHKKKKK 




xxxx 


xxxx 


xxxx 


o 




euen addr 




xxx5 


xxxx 


xxxx 






addr>BFFF 




xxxx 


xxxx 


xxxx 






6 LSB's^l 




xxxx 


xxgF 


xxxx 






#D,9,0=1 




xxxx 


xxxx 


xxxx 

















Figure 6-10. Pattern Definition window 
with semi-care characters. 



The "x" is the "don't care" character and it can 
represent from one to four bits depending on 
the current radix. Type an "x" to change a 
selected character to "don't care." Double- 
clicking on a character also changes it to an 
"x." 

To make individual bits "don't care," you can 
change the group's radix to binary and type x's 
for the desired channels. The group can be 
displayed in another radix, like Hex, even if 
individual bits are defined as x's. The resulting 
Hex character is a "semi-care" and is 
represented by the symbol Z as shown in 
Figure 6-10. These characters indicate that 
some bits are x's, but not all of them. If all 
four bits were x's, the hex character would also 
be an x. Semi-care characters are used other 
places in the CLAS 4000 software. 



To change several characters at once, highlight a block on 
characters in a colunm and type the new value. 

Keep in mind that if you chose negative polarity in the Channel 
Setup window, the polarity of the channel is changed in the State 
Display. The Timing Display still considers any signal that is 
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more positive than the threshold as a "1." This means that 
pattern definitions must be specified with the same polarity as 
the data in the State Display, not the Timing Display. 

Ilsin? svmbols in nattern definition 

o — v — ■ - - 

The Pattem Definition window supports all the radices including 
the Symbol radix. If you are using symbols for a particular 
channel group, you can define pattems for that group in terms of 
tiie symbols. Click on any row in that group's column to 

highlight the symbol location. An Edit button 
appears in the upper left part of the window. 
Qick on the Edit button to open the Symbol 
Selection Table dialog box (see Figure 6-11). 

The dialog box contains a list of all the symbols 
defined for that group. Highlight the desired 
symbol and click the Select button. You 
return to the Pattem Definition window and the 
new symbol is used for that pattem. 



You are not limited to the values represented by 
the symbols. You can define the pattem for 
that group to any value by momentarily 
changing the radix from Symbol to something 
else. Type in the desired pattem and change 
the radix back to Symbol. 

Trigger Setting the trigger position in memory 
Placement 

When you arm the CLAS 4000, it flushes out the old data from 
sample memory replacing it with all zeros. The analyzer then 

of-Q-r+c r»/^n*ar»*nri rr ■na\r7 r^ntrx cgmrtlAC Qfifl ctrvriTin' tV»*>m tn tV»*» 4^ 

memory. When the memory is full, the oldest samples are 
overwritten. The analyzer can run indefinitely, overwriting the 
oldest data and always saving the most recent 4096 samples. 
When you look at the data in the Timing or State displays, the 
oldest sample is labeled sample 0000, and the last sample 
recorded is sample 4095. 

You can control the location of your trigger event in sample 
memory by specifying the number of samples to be recorded 
after triggering. TTiis post-trigger fill can be used to save as 
many post-trigger samples as desired. For example, if you set 
up the analyzer to fill 10 samples after triggering, the trigger 
event will end up at sample 4085. Samples 0000-4084 pre- 
trigger data, and 4086-4095 are post-trigger. 

If you specify a post-trigga- fill oi 4000 samples, the trigger 
event will be at sample 0095. By adjusting the fill, you can 
place your trigger point anywhere in the sample memory. 



Symbol Selection Table 



Data Ulr 
Data Rd 
Inst Rd 
Idle 



rLr 



I Select ]| 



Q [ Cancel 



Figure 6-11. 
Table 



Symbol Selection 
dialog box. 
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In Predefined Trace Control mode, most of the Tasks have a 
field for specifying the post-trigger fill (see Figure 6-12). To 
change the fill value, type a new value over the old one, or use 
the up/down arrows. 



Istep #1 



Store, filtering input to |=HHHHHHHHH 
Until a sample [is] |=PatternT| , 
Then store 



^ more filtered inputs (2 to 65535) 



(2048 mould be 5U percent of 4K memory = center trigger). 
Then |stOp| 



Figure 6-12. Setting the post-trigger fill. 

.w. Keep in mind that the analyzer begins searching for the trigger 
y ' event immediately. If the event is found very soon and the post- 
trigger fill is set to a small number, a significant portion of the 
sample memory may still be set to zero. For example, if you set 
the post-trigger fill for 10 samples, and the trigger event is found 
on the 57th sample taken by the analyzer, only 67 data samples 
will be saved. Samples 0000-4028 will still contain the zeros 
from the data flushing. 



.w. The 10 ns and 5 ns clocking modes increase the memory depth 
"V^ to 8K and 16K samples. To put the trigger event in the center of 
memory when using one of these modes, you would need to set 
the post-trigger fill to 4096 and 8192 samples respectively. See 
the Internal Clocks section in Chapter 5 for more information on 
these clocking modes. 



Catalog of Learning each task 
Predefined 
Tasks 

This section is designed to provide you with detailed information 
about each Task. In the catalog on the following pages, each 
Task is shown as it appears in the Trace Control window with 
an example of how it is used. 
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FILL MEMORY 



BENEFIT: 



DATA STORED: 



iStep»l i store oniy if input U |-HHMHHHHHK| 
FiH iBvmory, than [stopl 




Inttnictions 



Fill Hemni 




Increasing Time- 



Fill the CLAS 4000 memory with data from the target system. 
Tnis Task just takes a snapshot of whatever is out there, and 
does not search for any particular events. This is very useful for 
checking to see if the target system is running and if the logic 
analyzer is connected properly. 

The CLAS 4000 Trace Control will take a sample on the first 
clock edge and then fill the sample memory with the next 4096 
samples. A total of 4097 samples are taken, and the first one is 
not saved. Incoming data can be filtered by specifying a pattern 
in the Store element on the first line. 



SIMPLE 

CONDITION 

TRIGGER 



BENEFIT: 



DATA STORED: 



IStep »1 I store, nitering Inp ut to |-HHHMMHHHH| 



Until a «a mple [u] |-Pattem 1 F T 

Tften store |2048 \ ^ more nitared Inputs (2 to 65S3S) 
(204 8 moul d be 50 percent of 4K memory - center trigger), 
"nien I stop I 



ndiiresi 273S 
EKecuted? 



Simple Trigger 



aoenuriting 
puslies trigger 
point lert (up) increasing nme 




Allows you to store data around a specific trigger event or 
pattern. You can also search for the event to be false by 
selecting isn't instead of is on the second line. 

The CLAS 4000 Trace Control will store data until Pattern 1 is 
founci. After the trigger, the specified number of post-trigger 
samples are stored before the analyzer stops. Incoming data can 
be filtered by specifying a pattern in the Store element on the 
first line. 
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SIMPLE EDGE 
TRIGGER 



BENEFIT: 



DATA STORED: 



|5tep»l I Store ntUrtng Input to I -KKKHHHHHHJ ~ 
Untn (faite to tme) I nput {W) l-Patteni 1 1 ; 
men store 12048 i Q more filtered inputs (2 to 65535); 
(2048 luouM be SO percent of 4K memory - center trigger) 

T»ien IstopI 



Look for re-entru 
of subroutine 



E^e Trigger 



ouanuriting |^ 
pushes trigger 
point len (up) Increasing Tbne 




Allows you to store data around the edge transition of a specific 
pattern or condition. Searches for a pattern or condition to go 
true. If it is already true, it must go false and then true again. 
You can also search for the event to go false by selecting isn't 
instead of is on the second line. 

The CLAS 4000 Trace Control will store data until Pattern 1 
changes from false to true. After the trigger, the specified 
number of post-trigger samples are storSi before the analyzer 
stops. Incoming data can be filtered by specifying a pattern in 
the Store element on the first line. 



STORE 'N 
SAMPLES 



iSteo*! 1 StorellOO 1(3 samples of 4K memory 
Ufhile the input (jsj l-Pattern l| then Stop 






Read 0172 




lllrote RSRS 




Read RSRS 




Wrote SflSfl 




Read SRSfl 




Read SflSfl 




Reed 5AFF 





BENEFIT: Allows you to store a certain number of samples that contain the 
specified pattern. For example, you can store 100 writes to a 
memory location. 

DATA STORED: The CLAS 4000 Trace Control will store only the samples 

which match the condition defined on the second line. Stop after 
storing the specified number of these samples. You can store 
samples that do not contain a pattern by selecting isn't instead of 
is on the second line. If more than 4096 samples are requested, 
only the most recent 4096 are saved. 
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TIGHT SEQUENCE 
TRIGGER 



Istep *1 I Store If Input | 

■ntll this enact sequence occurs: 
The nth sample [is] t'Pattem 1 1 
Hie Blh*1 sampir|is|l?^tern2j 
Hie nth-»2 sa mple i jtj i -Pettem 5i 



Stere daring |2048 
Then jstopi 



more sample clocks (2 to 65535); 



Find this multiple 
fetch iastniction 



Tlf lit Sao*>c« 




BENEFIT: Find a certain multi-fetch instruction. The CLAS 4000 triggers 
when it finds the exact sequence of events on adjacent samples. 

DATA STORED: The CLAS 4000 Trace Control wiU store data until the 

continuous sequence. Pattern 1, Pattern 2, Pattern 3, is 
found. After the trigger, the specified number of post-trigger 
samples are stored before the analyzer stops. Incoming data can 
be fUtered by specifying a pattern in the Store element on the 
first line. The CLAS 4000 will not trigger on Pattern 1 , 
Pattern 2, Pattern 1, Pattern 2, Pattern 3. 



LOOSE SEQUENCE 
TRIGGER 





until this sequence occurs: 


■ sample |isl | -Pattern 1 


relloiiied later by 


II sample jls| ['Pattern 2 


Rnd a sample |is| |-Pettem 3| 


Store during 12048 l@ 


more sample clocks (2 to 65S35); 


Iftsn jstopi 





Folloui the Lmm Se^ncace 




BENEFIT: Find a sequence of events that occur over a period of time. 

There is no time limit between events. For example, after the 
first event is found, the CLAS 4000 searches for the second 
event no matter how long it takes. 

DATA STORED: The CLAS 4000 Trace Control will store data while it searches 
for the first event, then searches for the second, then the third. 
After the trigger, the specified number of post-trigger samples 
are stOTed before the analyzer stops. Incoming data can be 
filtered by specifying a pattern in the Store element on the first 
line. 
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END OF LOOP 
TRIGGER 



tStgp »l I «tor« IT Input lltj i-HHHHHMHHH| 

through Loop Stwt, whi ch [it} |-Pattern \ \ 
to Loop End, uiklch [it] [■Potte'rn z) . 
Store until E nfl It not f olloujeO immediately by Start. 
Store during |2D48 | @ more cample clocks (2 to 65535J; 
T>»w» fsTopl 



Find the Iteretiue 
loop eMit 



Entf mf Lmp 




BENEFIT: Allows you to trigger when the target software exits a loop. The 
CLAS 4000 watches for the end-of-loop pattern to not be 
followed by the start-of-loop pattern. 

DATA STORED: The CLAS 4000 Trace Control watches for the start-of-loop 
pattem,then watches for the end-of-loop pattern. If the next 
sample is not the start-of-loop pattern again, the target software 
has exited the loop and the CLAS 4000 will trigger. After the 
trigger, the specified number of post-trigger samples are stored 
before the analyzer stops. Incoming data can be filtered by 
specifying a pattern in the Store element on the first line. 



PULSE TRAIN 
TRIGGER 



tStep *1 I Store IT Input jltj l-HHHHitinniH 



fiat Initial condition whi ch [itj IjPat tern tl . 
Start or cycle templ e fit! |-Pett em' 2| . 
End oT cycle temple lltj f-Pettem 3j . 



Store upto end of cycle number 



store during [264|_ 
Thw» jstop 



@ then 



mora aempta clockt (2 to 65535); 



Find the 5th 
BKecution of 
tubroutlne 



Palte Traia 




BENEFIT: Allows you to find the nth occurrence of a particular sub-routine 
or sequence of events. 

DATA STORED: The CLAS 4000 Trace Control wiU store data while it searches 
for the initial condition. After that, it watches for the start of the 
cycle and then the end of the cycle. The CLAS 4000 will trigger 
after the specified number of cycles have been recorded. After 
the trigger, the specified number of post-trigger samples are 
stored before the analyzer stops. Incoming data can be filtered 
by specifying a pattern in the Store element on the first line. 
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INTERVAL LIMITS 



StBp»i I ttoretf lnp<it|l«| |-HHKHHHHHH| 

start of intarual lampia | T»| |"pettem 1 
End of Interval sample \is\ |-Pattern 2} 



nme 0 store until Interuel ends before [7 

sf t! !t dcssRt sss<! SPitSi'R \iS 
Istorej mtN end Is found. 
fstopl 



1^ 

J IS) 



Is Intamipt 
Routine too 
Long? 



latmal Llaiita 




^ IsamplesI 



BENEFIT: Allows you to trigger on a timing violation. Trigger when an 
event occurs too early or too late. 

DATA STORED: The CLAS 4000 Trace Control watches for the start of the 

interval, then it watches for the end of the interval. If the end 
occurs outside the valid time range, the analyzer will trigger. 
After the trigger, the specified number of post-trigger samples 
are stored before the analyzer stops. Incoming data can be 
filtered by specifying a pattern in the Store element on the first 
line. 



STORE/TIME 
SEGMENT 



BENEFFT: 



DATA STORED: 



Utep*l i Store only If Input 



Initial condition lis 



Is] l-HHHKHHHKHl 



■Pattern 



Pattern 2| 



Store from start of Segment, uiblch jit] 
antH tha En d of Segment, uiMch (u] hPattem 3| 
fstopl 



Just eisoiu tise 
Suiirautina. 



Sea SegoieaS 




Allows you to store the data between two events. The time 
between the events is measured and can be seen under "Timing 
Info" in the Timing Display Options menu. 

The CLAS 4000 Trace Control searches for the initial condition 
and the start of the segment. After that, it starts the timer while it 
watches for the end of the segment. The CLAS 4000 will 
trigger and stop when the end of the segment is found. 
Incoming data can be filtered by specifying a pattern in the Store 
element on the first line. 
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STABLE TRIGGER 
FILTER 

BENEFIT: 
DATA STORED: 



|STEP*1 I Stor>uwtH |3 li s conncutlue lamplet hPattern l| 
then tian |2D48 | Q more aamplet (2 to C5535) 
(204 t wuW ba SO parcant of 4IC maman| - cantar trigger). 

Then i Stop] 



Ignore Trigger Filter 



Trantitii 
Period. 




When making asynchronous recording, triggering on noise or 
data present during transitional periods is undesirable. This task 
will prevent a trigger on unstable data. 

The CLAS 4000 Trace Control watches for the specified pattern 
to occur. If the pattern is present for the desired number of 
samples, the analyzer will trigger. After the trigger, the 
specified number of post-trigger samples are stored before the 
analyzer stops. 



■ Chapter 7 Arm Control Setup and Run Control ■ 



0t 



Help Rrm Control... 




Lfl 1 : 


NeKt 




Last 

Reference 






U\ n: 









The majority of this chapter explains how to use the Arm 
Control Setup window to specify the run mode for the analyzer. 
Various rearm techniques are described for taking repetitive 
recordings. You can set up the analyzer to Run repetitively 
forever, or until a certain condition is found. The data collected 
in Last memory can be automatically compared to the Reference 
data. Rearming the analyzer can be conditional based on the 
results of the comparison. The Last data can also be 
automatically saved on the hard disk. 

If you just want to make a standard single-shot recording, you 
can leave the Arm Control Setup window in its default 
configuration and just use the Run menu to arm the analyzer and 
initiate the recording. The Run menu is discussed later in the 
chapter along with 3ie Status window. 

To open the Arm Control Setup window, pull down the Arm 
Control Setup menu and select NeHt (see Figure 7-1). 



Figure 7-1. Opening 
the Arm Control 
Setup Window 



.w. For a general description of the four options in a setup menu, 
"'Y" see the beginning of Chapter 5. 

Using the comparison features in this window requires that 
meaningful data be present in both the Last and Reference 
memories. See Chapter 10 for an explanation of how to load or 
transfer data into Reference memory. 

Overview Getting to know the Arm Control Window 

The Arm Control Setup window is shown in Figure 7-2. The 
default setup has all the rearm options disabled. In this mode, 
initiating a Run from the Run menu results in a standard single- 
shot recording. The window is virtually empty until you enable 
some of the rearm options. As you select some options, more 
fields appear. Selecting options in these fields make even more 
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selections available. There is really much mOTe to this window 
than first meets the eye. 



l-HHHIBl^^^HHH Rm Control (LR t-NsHtl ^^hmhrhbssesth 


Rftor ono | Stop. i 




Compare range is for | RH Samples. | 








14 





Figure 7-2. Arm Control Setup window. 



The window is divided into two sections. The top half is used 
to specify the rearm conditions and the automatic data save 
options. The bottom half is used for defining which data 
samples in the Last and Reference menxiry banks are compared 
during the automatic comparisons. 

The right-most menu on the top menu bar is the Options menu 
for this window (see Figure 7-3). The menu is only available 
when the Arm Control Setup window is the current active 
window in the display. 

Selecting Edge Tolerance opens a dialog box that allows you to 
specify the allowable sample jitter during data comparisons. For 
example, if you are comparing data tiiat was recorded 
asynchronously, the data is likely to be shifted by one sample 
from one recording to the next Specifying an edge tolerance of 
one sample allows these recordings to pass the comparison even 
if there is a one-sample shift. 

Determining the best Arm Control mode for your 
application 

During the majority of your debugging sessions, you want to 
arm the analyzer and then study the data you collected. This is 
called a single-shot recording, and it is the default setup for the 
Arm Control window. For these type of recordings, you can 
leave the Arm Control window as it is and run the analyzer fi-om 
the Run menu. See the Run Control section of this chapter for 
more information on the Run menu. 



Options 



Edge Tolerance 



Figure 7-3. Arm Control 
Setup options menu. 
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Other applications may require automatically rearming the 
analyzer to take repetitive recordings. After each recording, all 
or part of the Last data can be compared to the Reference data. 
You can setup the analyzer to make decisions based on the 
results of the compare. 

For example, you could setup the analyzer to run all weekend 
collecting data from your target system. Each batch of data can 
be compared with good data in the Reference memory. The 
CLAS 4000 can keep track of the number of successful and 
failed comparisons, and save the data from the failures on the 
hard disk for you to study later. 

The following sections provide many examples of how to setup 
the Arm Control Setup window for various applications. 



Single-shot 
Recording 



Taking a single-shot recording 

This is by far the most commonly used setup because it allows 
you to study the data and modify the setups after each recording. 
This is the default option and is shown in Figure 7-4. 




Figure 7-4, Single-shot recording. 



Rearm Taking repetitive recordings indefinitely 

To take repetitive recordings, choose firm Rgain from the pop= 
up menu at the top of the Arm Control window. This choice 
opens a second pop-up menu and three options with checkboxes 
(see Figure 7-5). Selecting firm Bgain without selecting any 
other options causes the analyzer to take repetitive recordings 
until it is stopped from the Run menu. The Rrm Again option 
should only be used with some of the other options as described 
in the following sections. 



Hfter each pass: I Hrmflgainl [T 
n Update on euery rearm 

□ flduance Comparison Counter 

□ Saue Last Memorg 



Figure 7-5. Taking repetitive recordings indefinitely 
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Updating the display after each recording 

To update the displays on the screen each time the analyzer 
makes a recording, click the checkbox for the Update on euery 
rearm option as shown in Figure 7-6. 



After each pass: | Rrm RgaliT] | . | 
Update on euery rearm 

□ flduance Comparison Counter 

□ Saue Last Memory 

Figure 7-6. Updating the display after each recording. 

Stopping the rearm cycle after <n> passes 

Instead of taking repetitive recordings indefinitely, you can setup 
the analyzer to stop after making a certain number of recordings. 
As the analyzer runs repetitively, a pass counter is incremented 
after each pass of the analyzer thraugh its rearm cycle. 

Select the Until Pass Count = option from the pop-up menu on 
the top line of the window (see Figure 7-7). Another field 
appears to the right that contains tfie desired number of passes. 
You can change the number by typing a new value over the old 
one, or use the up-down arrows to raise or lower the number. 
The valid range is from 1 to 9999. 





After each pass: | Rrm Rgain 1 1 Until Pass Count - 


_||ioo 


lis) 


^ Update on euery rearm 






□ Advance Comparison Counter 






□ Saue Last Memory 







Figure 7-7. Stopping after <n> passes. 



Stopping the rearm cycle after <n> passes and 
keeping track of compares (or miscompares) 

The default is to rearm the analyzer without comparing Last and 
Reference data. You can compare the data after each recording 
and keep track of the number of compares or miscompares. The 
results are shown in the Status window if the Update option is 
selected. See the Status Window section of this chapter for 
more information. 
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Click the checkbox for fiduance Comparison Counter. A 
new field appears to the right as shown in Figure 7-8. The pop- 
up window allows you to specify whether to count compares or 
a miscompares. 



Rftereach pass: | firm flgain | | Until Pass Count - ||100 
IS Update on euery rearm 

flduance Comparison Counter uihen | Last = Reference] 
n Save Last Memory 



Figure 7-8. Keeping track of successful comparisons. 

Stopping the rearm cycle at the first compare (or the 
first miscompare) 

You may want you continue to rearm the analyzer only until the 
first successful comparison between Last and Reference. 

Select the Until Last = Reference option from the pop-up 
menu on the top line. A new field appears below the old one. 
Make sure the top, blank option is selected. In this mode, the 
comparison counter is ignored. 

You can also rearm until the first miscompare by selecting the 
Until Last ^ Reference option on the top line as shown in 
Figure 7-9. 



After each pass: | Brm Bgain ) | Until Last * Reference 
H Update on euery rearm I • 

□ Rduance Comparison Counter 

□ Saue Last Memory 



Figure 7-9. Rearming until Last ^ Reference. 
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Looking for a compare (or miscompare), but not 
running indeflnitely 

In the previous example, selecting the Until Last * Reference 
option opened a new field on the second line of the window. 
Select theorpasscount = n option in this menu as shown in 
Figure 7-10. This option stops the analyzer when the specified 
number of recordings has been made even if the condition on the 
first line of the window was never found. 



Rftereach pass: | Rrm BgaiiTj | Until Last ^ Reference | 
H Update on euery rearm I or Pass Counts t jnoQ li 
□ Rduance Comparison Counter 
n Sane Last Memory 



Figure 7-10. Looking for a miscompare, 
but not indefinitely 

The pass counter counts all recordings. The comparison counter 
counts compares or miscompares. You can use both of these 
functions simultaneously as shown in figure 7-11. This setup 
will count the number of successful comparisons while 
searching for a miscompare. The rearm cycle wiU stop after 100 
passes even if no miscompares were found. 



Rftereach pass: | Rrm Again] | Until Last * Reference | 
a Update on euery rearm I or Pass Count- | llOO I i 

Rduance Comparison Counter when | Last - Reference"! 
n Saue Last Memory 



Figure 7-11. Counting successful comparisons. 

Looking for a compare (or miscompare) to occur after 
a certain number of passes 

You may want to stop the rearm cycle if you find a miscompare, 
but only after the analyzer has made a certain number of passes 
through the rearm cycle. Use the same method as in the 
previous example, except select theandpasscount>n option 
in the pop-up on the second line. This causes the CLAS 4000 to 
take <n> recordings, and then continue until a Last recording 
does not equal the Reference (see Figure 7-12). 
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Automatic 
Data Save 



Bfter each pass: | Hrm Hgainj | Until Last * Reference \ 

and Pass Count > tjfToo" 



Update on euery rearm 
□ Rduance Comparison Counter 



I I Cniia I net MBinnril 



Figure 7-12. Searching for a condition after 
a certain number of recordings. 

Automatically saving the Last recorded data on disk 

As the analyzer runs repetitively, you may want to have it 
automatically save data on the disk for you to study later. This 
could be especially true if you set up the CLAS 4000 to run 
overnight or on a weekend searching for an intermittent 
problem. 

To save data on tiie hard disk, click the Save Last memory 
checkbox. A new field appears with a pop-up menu (see Figure 
7-13). The menu allows you to select which data you want 
saved. The CLAS 4000 can automatically save the data when 
Last = Reference or when Last =^ Reference. Selecting the 
top blank option causes data to be saved after each recording 
regardless of the results of the comparison. 



After each pass: | Arm RgaiiTt \~T 

^ Update on euery rearm 

□ Rduance Comparison Counter 



□ Sai»e Last Memory 



I I Saue Rs.TT] 

lUhen Last = Reference 



Uihen Last * Referente. 



Figure 7-13. Saving data automatically. 

To specify the base name of the saved data files, click the Saue 
as... button to open a save dialog box. Since this dialog box is 
similar to the one used to save regular setup and data files, refer 
to Chapter 10 for a complete explanation of saving files. 

The base name is used to save all the data files during the rearm 
session. Each time a file is saved, the name is appended with a 
number. For example, if the base name is "TEST" and three 
files are saved, they will be called "TEST.l" through"TEST.3." 
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Data Comparing all samples 
Comparisons 

Many of the rearm run modes make decisions based on the 
results of a comparison between Last and Reference. The lower 
half of the Arm Control Setup menu is used to specify which 
samples will be compared. This affects only the rearm 
comparisons. Single shot comparisons in State or Timing are 
not affected because the comparisons are always made of all 
samples. 

To compare all the Last and Reference samples, choose fill 
Samples from the pop-up menu as shown in Figure 7-14. 



Compare range is fon | fill Samples. 



Figure 7-14. Comparing all samples 

Comparing only the samples between cursors 

You may only want to compare a small part of the sample 
memory and ignore all other samples. To compare only the 
samples between the cursors, choose Samples Between 
Cursors as shown in Figure 7-15. 

In this mode, only the samples between CI and C2 in the data 
displays are used for the comparison. The present cursor 
locations are displayed in the lower part of the window. You 
may need to go to either the Timing or State display to adjust the 
cursor locations. See chapters 8 and 9 for more information on 
the cursors. 



Compare range is for | Samples Betuieen Cursors."] 

Starting at CI - 0000 
Througii C2 0025 



Figure 7-15. Comparing the samples between the cursors. 
Comparing only certain selected samples 

You can also define the compare range by choosing the option 
Samples Selected Below as shown in Figure 7-16. This 
option allows you to specify the compare range explicitly in the 
fields at the bottom of the window. 
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Compare range is for | Samples Selected Beloui: | 


Storting at Lost sample 
and Reference sample 


100 


pi 

y Number of samples: |200 |^ 
@ MaK: 3596 


500 



Figure 7-16. Comparing selected samples. 

There are two main advantages that this method has over using 
the cursors to mark the range. First, the range is independent 
from the cursors. You can move the cursors around in the data 
displays without accidentally changing your compare range. 

Second, you can specify the starting sample number for both 
Last and Reference. This allows you to compare skewed ranges 
of samples. For example, you can compare samples 100-300 in 
Last with samples 500-700 in Reference. 
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Figure 7-18. 
Stopping a 
recording. 



Arming the analyzer to make a recording 

After you have used the various menus to create the desired 
setup, you can arm the analyzer by selecting the Run option from 
the Run menu (see Figure 7-17). 



The Stop and Cancel commands are greyed and cannot be 
selected unless the analyzer is already running, i nese 
commands are explained in the following sections. 

Manually stopping a recording and observing the data 

After the analyzer is running the Stop option can be selected 
from the Run menu (see Figure 7-18). This option is used to 
stop a repetitive recording, or a single-shot recording that does 
not trigger on its own. For example, the analyzer does not 
trigger if the trigger condition is not found, the trigger setup is 
faulty, or an external clock is not running. 

Selecting Stop not only halts the analyzer, but it also transfers 
any data that was recorded into the State and Timing displays for 
you to study. 
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Cancelling a recording without observing the data 

The Cancel option from the Run menu is identical to the Stop 
option except the data that was collected is not transferred into 
the State and Timing displays (see Figure 7-19). Cancel is 
therefore faster than Stop, and can be used to quickly abort a 
recording. 



Checking the status of the analyzer during or after 
several rearm cycles (passes) 

The Status window is a special window that floats in front of all 
the others. If the window is open, it can always be seen even if 
there arc other windows open. The status window is always 
open when you start up the CLAS 4(XX) software, but it can be 
closed with the close box. To open the status window again, 
choose Show Status from the Control menu. 

The Status window repons if the analyzer is Ready to run, 
Busy, or in one of the labeled steps of the Trace Control 
scheme. If the analyzer stops or becomes "stuck" in one of the 
Trace Control steps, the Status window reports which step, so 
you can see what the analyzer was waiting for or trying to do. 
You can drag the Status window out of your way, using the 
gray bar at the top for a handle, as shown in Figure 7-20. 

B ' iiiiililliniiiHHHiiihiiiiliil::!! 

LA St«tus Run lnforin*tioi> ComoT* :P«S5 XT 

LA 1 Rt«dv Finishtd [0:1 ] 

LA 2 R««dv R»«dg 

Figure 7-19. Cancelling a Figure 7-20. Status window, 

recording. 

The Status window also gives information relating to any rearm 
modes that are selected in the Arm Control Setup window as 
long as the Update option is specified. If a rearm run mode is 
specified that causes several passes through the run cycle, the 
current pass count is displayed and well as the number of 
successful compares. By subtracting the number of compares 
from the number of passes, you can determine how many passes 
had contained miscompares. If the Update option is not 
specified in the Arm Control Setup window, the information will 
not be updated until all passes are complete. 
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You can use the Timing or State displays to observe the data 
collected by the CLAS 4000. The timing Display shows the 
data in a waveform format, while the State Display shows the 
data in a list format. This chapter explains how to use the 
Timing Display to observe the data collected by the CLAS 4000. 

To open the Timing Display window, pull down the Timing 
Display menu and select Last (see Figure 8-1), 




Help Timing... 



Lfll: Last 



Reference^ 



Figure 8-1. Timing Display menu. 

Unlike the setup menus which have a NcHt option, the Timing 
menu has only Last and Reference, In the setup menus, you 
select the Nent option to create the setup that will be used to 
make the next recording. You select the Last or Reference 
options to merely observe the setup that was used to collect the 
data in Last or Reference memory. 

In the display menus, you select the Last and Reference 
options to see the data in Last or Reference memory. There is 
no NeHt option because the next data has not been collected yet. 
Once the next recording has been made, the data will have been 
stored in Last memory. 

. w. For a general description of the Next, Last and Reference 
'V* options, see the beginning of Chapter 5. 

Overview Getting to know the Timing Display window 

The Timing Display window is shown in Figure 8-2. The 
names of the channels are on the left edge of the window, and 
the waveforms are drawn to the right. TTie channels are 
arranged in order from top to bottom according to the order 
defined in the Channel Setup window. 

The most significant channel of the left-most group in the 
Channel Setup window appears at the top of the Timing Display. 
The least significant channel of the right-most group in the 
Channel Setup window appears as the bottom channel in the 
timing display. 
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Figure 8-3. State Display 
options menu. 
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Figure 8-2. Timing Display window 

You can always tell what section of the data is currently in the 
display by looking at the fields to the left and right of the 
horizontal scroll bar at the twttom of the window. In Figure 8- 
2, the waveforms for samples 0-77 can be seen in the display. 

The resolution of the display can be changed to show more or 
less data in the window at one time. Both the horizontal and 
vertical resolution can be changed as described in the Window 
Resolution section of this chapter. 

The right-most menu on the top menu bar is the options menu 
for the Timing Display window (see Figure 8-3). The menu is 
only available when the Timing Display window is the current 
active window in the display. 

The Timing and State displays have cursors that you can use to 
mark samples of interest. The current cursor locations are 
displayed in the CI and C2 fields. The cursors can be 
used to temporarily mark the sections of the data and measure 
the distance or elapsed time from one place in the data to 
another. See the Cursors section of this chapter for more 
information. 

The lines used to represent zero's are thicker than the lines that 
represent one's. This is useful when you are looking at large 
areas of unchanging data. By observing the thickness of the 
lines, you can easily tell whether the lines are high or low. 
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5jt 



Data 
Manipulation 



The format and arrangement of the channels in the Timing 
Display can be changed using the various options and features 
explained in this chapter. Once you have customized the Timing 
Display, you can save your changes by saving the Last setup. 
To reload the customized display, open the same Last setup. 
See Chapter 10 for more information of opening and saving 
setups. 

Scrolling through the recorded waveforms 

Only a small portion of the data is visible on the display at one 
time. The amount of data displayed in the window depends on 
the current size and resolution of the window. The next several 
sections of this chapter explain various ways to observe data that 
is currently off the screen. 
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Figure 8-4. Scrolling though data in the timing display. 
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You can use the scroll boxes and arrows on the right and bottom 
edges of the window to scroll the data in the window. For 
horizontal scrolling, use the bottom scroll bar. Click or press on 
the arrows to move the display left or right one sample at a time. 
Drag the scroll box, or click on either side of it, as shown in 
Figure 8-4, to move greater distances. Moving to the left 
displays previous timing information, and moving to the right 
displays the more recent samples. To see data from other 
channels, scroll vertically witfi the right edge scroll bar. 

Moving quickly to a certain off-screen sample 

If you want to move the display directly to a certain sample 
number, you can either scroll to the new location as decribed in 
the previous section, or use the Options menu. Select the Goto 
Sample... option from the Options menu to open a dialog box 
(see Figure 8-5). 



Color ^ 
Timing Info... 

Figure 8-5. Jumping to 
a new sample. 
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Figure 8-6. Goto Sample dialog box. 

The Goto Sample dialog box appears (see Figure 8-6). Enter the 
desired destination sample number and click the Goto button. 
The display immediately scrolls to the specified sample, and 
places it on the left edge of the window. 



Moving quickly to the area around an off-screen 
cursor 



To display the data at a cursor location, choose GotoCI or Goto 
C2 from the Options menu (see Figure 8-7). The display 
immediately scrolls to the data around the cursor with the left 
edge of the window at the cursor's location. The cursors are 
explained in detail in the following section. 



Cursors 



Bringing an off-screen cursor into view 



To bring an off-screen cursor onto the current display,.choose 
Get CI or Get C2 from the Options menu (see Figure 8-8). 
This places the chosen cursor in the middle of the display 
window. A cursor is represented by a vertical line through the 
timing waveforms with a cursor tag at the top. 
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Figure 8-7. Displaying data at a cursor. 



Figure 8-8. Bringing a cursor into view. 
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Moving a cursor that is visible in the display 

To move a cursor from one part of the display to anotiier, drag 
the cursor tag (1 or 2) across the window (see Figure 8-9).^ The 
vertical line representing the cursor always sits at the left edge of 
a sample in the wavefonn. As you drag the cursor with the 
mouse, you need to move the mouse pointer aU the way into the 
next sample before the cursor actually moves. If you drag it off 
either side of the display, the screen scrolls with it. 
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Figure 8-9. Dragging a cursor in the Timing Display 



Viewing the Trace Control information and the binary 
value of the channels at the cursor location 

When you place the cursor on a sample of interest, you may 
want to know the binary value of the data at that point or the 
Trace Contol level or step information. 

To get the binary value at the cursor, look to the left of the 
waveforms. Part of the display is a colum-n of I's and O's (see 
Figure 8-9). This column contains the data values for each 
channel at the sample that contains the cursor. As you move the 
cursor, the column always shows you the data at the new 
location. In the illustrated example, the most significant nibble 
of the data at cursor C2 is 001 1, or "3" in Hex. 

To get the Trace Control information, look above the waveforms 
on the second line of the window. The Trace Control level and 
step information is shown for the sample at the cursor location. 
In Figure 8-9, the Trace Control step, "Find 05," was active 
when the sample at C2 was taken. The active Trace Control 
hardware level was Level 01. The meaning of this information 
is described in detail in Chapter 9. 

Both the Trace Control and binary information can be displayed 
for the sample either cursor. At the top of the binary column is a 
field indicating which cursor's data is displayed. The most 
recently moved cursor is always used. 



107 



■ Part 2 Learning the CLAS 4000 



Moving a cursor to a certain off-screen sample 

The current cursor locations all always indicated in the C 1 = ... 
and C2 =... fields in the upper left comer of the display. You 
can send a cursor to a new location by typing a new sample 
number into the field and pressing the <return> key. You can 
also use the up and down arrows to move the cursor to a higher 
or lower sample number (see Figure 8-10). 
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Figure 8-10. Moving a cursor. 
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Figure 8-11. Changing the units for the distance between cursors. 



Measuring the distance between the cursors 

To the right of the cursor fields is an area that diplays the 
distance between the cursors. You can display the distance in 
terms of the number of samples between the cursors, or the 
amount of time represented by that portion of the waveform 
horded by the cursors. To change modes, select either 
A Sample or 6, Time Stamp from the pop-up menu as shown 
in Figure 8-11. 

Window Changing the resolution of the display 
Resolution 

In a full-size Timing Display window on a 13" monitor, the 
default display resolution shows you the first 90 or so samples 
from about 15 channels. You can zoom-in or zoom-out by 
changing the horizontal and vertical expansion of the display. 
The current expansion values are shown in the upper left part of 
the window under the cursor fields. The default values are V = 
X 2 H = X 2. 

To change the horizontal expansion, pull down the Options 
menu and put the cursor on the Horizontal Enp. ►. (The 
arrow, indicates that there is a side menu. See Figure 8-12.) 
Move the cursor onto the side menu and select the desired 
setting. 
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When you let go of the mouse, the horizontal display resolution 
changes to the selected value as indicated in the upper left part of 
the window. Zoom-in by choosing a higher number, and zoom- 
out by choosing a lower number. The Compact option shows 

vou all the samDles at once. 



Options 



Uertical EKp. 


~~n 


Horizontal E»p. ^ 1 


Group 




UnGroup 




Goto CI 




Goto C2 


E 


Goto Sample... 




Get CI 




Get C2 




Compare 


38= 


Color 




Timing Info... 





Compact 
» 1 

H 2 
» 3 




» 5 



Window Format 



Figure 8-12. Setting the horizontal expansion. 

You can use the same method to change the vertical expansion. 
Select Uertical Ewp. from the Options menu. Changing the 
vertical expansion varies the height of each channel waveform. 
Choosing a higher number increases the height of each channel. 

Highlighting a channel or group of channels 
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Some of the operations defined in the following sections require 
you to highlight a channel or group of channels. To highlight a 
channel, click in the blank box to the left of the channel label as 
shown in Figure 8-13. 

You can also highlight a contiguous group of channels. All the 
channels you want to highUght must be visible on the display. 
Hold down the <shif t> key and click the first channel. Then 
drag up or down the list of channels. 



Figure 8-13. Highlighting a 
channel. 
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Figure 8-14. Changing the 
color of highlighted channels. 



Changing the color of highlighted channels 

If you have a color monitor, you can change the color of the 
timing waveforms to help distinguish one group of channels 
from another. Highlight the desired channel(s) using the 
methods described in the previous section. Pull down the 
Options menu and put the cursor on the Color ► option. A 
side menu appears with a list of available colors as shown in 
Figure 8-14. 

Inserting a new line above an existing channel 

If you want to add a new channel to the list, or add a copy of an 
existing channel to a different place in the list, you need to insert 
a new line in the display. Highlight a channel and select Insert 

from the Edit menu (see Figure 8-15). A new line named 

New > is inserted as shown in Figure 8-16. 
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Figure 8-15. Inserting a 
new channel. 
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Figure 8-16. New channel in the Timing Display. 

You can also add lines to the display using the Duplicate option 
from the Edit menu. Highlight one or more channels and select 
Duplicate. A copy of the highlighted channels is inserted into 
the channel list. 

If you add groups to the setup in the Channel Setup window, the 
new channels wiU not automatically appear in the Timing 
Display after the next recording. You must insert and define the 
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new lines in the display as described in this section and the 
following sections. Also keep in mind that if you add channels 
to an existing group in the Channel Setup window, the group 
wiU be displayed in the default format in the Timing Display 

aftf^r thf^ TiPYt rprnrrlin<y 

Renaming a channel 

The Timing display provides default names for each channel that 
are derived from the channel group names. For example, a 16- 
channel group named Address has individual channels named 
AddresslS-AddressO. You can change the name of the 
channels in the Timing Display from the default names to more 
descriptive ones. 

For example, in a channel group called status, you may want 
to change the default name status 3 to Ready. The names 
can contain spaces and standard keyboard symbols and can be 
up to ten characters long. 

To name a new channel, click on the channel name to highlight it 
for editing. Type the new name and press return. This field 
allows standard text editing techniques, so you can also edit part 
of the name by highJighting only that portion you want to ch^-ge 
(see Figure 8-17). 
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Figure 8-17. Changing channel names in the Timing 

Display. 

You cannot use the same name for two different channels, but 
you can display the same channel on more than one line of the 
display. See the following section for more information. 

Defining a line on the display as a certain channel 

To the right of the column of channel names in the Timing 
Display is a Chan column. This column indicates which channel 
is currently displayed on each line of the display. The channel 
designators specify the data board (B-D) and channel number 
(00-95). For example, fll 5 means channel 15 on data board A. 
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The default setup shows the channels from each group in 
descending order, but any line in the display can be used to 
show any channel from any group. You can show a different 
channel on a line of the display by using either of the two 
methods described in the following paragraphs. 

The first method requires that you know the name of the desired 
channel and the channel is currently displayed elswhere in the 
Timing Display. Type the channel name into the Label field. 
You must use the exact same name that is used in the other 
location. If you enter a name that does not exactly match the 
name of the desired channel, you will merely change the name of 
the channel that is currently displayed. To avoid this potential 
problem, you can use the method described below. 

The second method requires that you know the channel 
designator and group name of the channel you want to display. 
Click on the button in the Chan column as shown in Figure 8- 
18. The Channel Selection dialog box appears (see Figure 8- 
19). 





Labels 


Char 


CI 




RddressIS | 




m 




fiddress14 | 


(r14) 


m 




nddress13 


(fll3) 


m 




Flddressl2 


(fil2) 


U] 



Figure 8-18. Opening the 
Channel Selection dialog box. 
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Figure 8-19. Channel Selection dialog box. 

The Channel Selection dialog box has three main options. You 
can choose to display a channel, a bus, or a blank line. The BUS 
option is explained in the Bus Display Waveforms section of this 
chapter. 

The Display: and channel: fields indicate which channel from 
which group is currently displayed. To change the channel 
group, open the pop-up menu in the Display: field and choose 
3ie desired group from the list. 

To select which channlel to display from the chosen group, open 
the pop-up menu in the channel: field and choose from the list 
of channel designators. The list only contains the channels in 
the group specified in the Display: field. 

Click the Select button to retum to the Timing Dispay and 
implement your changes. The affected line of the display shows 
the data and label for the selected channel. The Cancel button 
closes the window without implementing the changes. 



112 



Chapter 8 Timing Display 



Deleting a line from the display 

To remove a line from the Timing Display, highlight the channel 
and select Clear from the Edit menu (see Figure 8-20). To 
delete more than one channel at a time, highhght several 
channels at once as described in the Highlighting a channel or 
group of channels section of this chapter. Pressing the 
<delete> key on the keyboard also removes highlighted 
channels. 
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Figure 8-20. Deleting highlighted 
channels from the display. 

Bus Dispiay Viewing aii the waveforms in a certain channel group 
Waveforms as a bus 

You can see more information in the Timing Dispaly at one time 
by using the bus display format for groups of signals. For 
example, you can display the entire Address group on one line. 
The Hex value of the Address is displayed for each sample as 
shown in Figure 8-21. 





Labels 


Char 


CI 


1 

r 




flddr Bus 


fl15) 




jpSFH 


EIEH 


DDDC 


DIDD 


CSCH 


BIBB 


ADAC 


fllAD 




BIBB 


7D7C 


7170 



Figure 8-21. Bus Display of waveforms. 

To define a line of the display as a bus waveform, click on the 
button in the Chan column (see Figure 8-22). The Channel 
Selection dialog box appears as shown on Figure 8-23. Select 
the desired group from the Display: pop-up menu and click the 
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Figure 8-22. Opening the 
Channel Selection dialog box. 



as a BUS button. Click the Select button to return to the 

Timing Dispay and implement your changes. The Cancel 
button closes the window without implementing the changes. 



Display: 



Rddress 



O channel: 
^as a BUS. 
O Blank 



fll5 



j field... 

c 



Select 



Cancel 



Figure 8-23. Channel Selection dialog box. 

The bus shows a row of rectangles. If the horizontal resolution 
is high enough, the group's Hex value for the sample is 
displayed in each rectangle. The resolution required to display 
the Hex value depends on how many channels are in the group. 
At the maximum resolution, the Hex value for thirty-two 
channels can be displayed in the rectangles. 

Viewing miscellaneous waveforms as a bus 



Options 



Uertica! EKp. 


► 


Horizontal E»p. 


► 


Group r :^^:G 


UnGroup ^ 




Goto CI 




Goto C2 




Goto Sample... 




Get CI 




Get C2 




Compare 9§= 


Color 


► 


Timing Info... 





You can combine many lines of the Timing Display into a bus 
waveform using the Group command in the Options menu. 
Unlike the method described in the previous section, the you do 
not have to combine all the channels in channel group. You can 
combine up to 32 channels from different groups, and you can 
even combine channels with bus waveforms to create larger bus 
waveforms. 

The channels you combine must be next to each other in the 
Timing Display, so you may have to rearrange the display before 
using the Group command. See the previous sections in this 
chapter for more information about highlighting, deleting, 
inserting, and defining lines of the display. 

To combine channels into a bus, highlight the channels you want 
to group together an choose Group command from the Options 
menu (see Figure 8-24). See the previous section for 
information about displaying the Hex values in different 
horizontal resolutions. 



Figure 8-24. Grouping 
channels into a bus. 
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Viewing the bus value at the cursor location 

The Cursors section of this chapter described how to view 
information about the sample at a cursor. You can also view the 
value of a bus waveform at a cursor. First click on the asterisk 
in the binary column for the bus waveform as shown in Figure 
8-25. Then drag one of the cursors. 
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Figure 8-25. Viewing the bus waveform value at a cursor. 

The bus value at the cursor is displayed above the waveforms on 
the second line of the window. The "Ox" indicates that the value 
is displayed in Hex. In the illustrated example, the Address 
value at cursor C2 is C9C8 in Hex. The value is always shown 
at the most recently moved cursor. 

.-jA'. The second hne of the window normally shows the Trace 
■■'Y " Control information. To return to this mode, click above the 

waveforms on the second line of the window and drag a cursor. 

See the Cursors section of this chapter for more information. 

Data Comparing Last and Reference waveforms in the 
Comparisons Timing Display 

You can compare the data in Last memory with the data in 
Reference memory and view the differences in the Timing 
Display. Make sure that you have meaningful data in the 
Reference memory by using the Transfer or Open commands 
(see Chapter 10). 

To put the the Timing Display in compare mode, choose 
Compare from the Options menu (see Figure 8-26). Greyed 
waveforms appear in the Last Timing Display indicating the 
value of the Reference data (see Figure 8-27). In areas where 
the Reference data matches the Last data, the greyed waveform 
cannot be seen. If you select Compare from the Options menu 
of the Reference Timing Display, the greyed waveforms 
represent the value of the Last data. 
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Figure 8-26. Selecting 
compare mode. 
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Figure 8-27. Timing Display in compare mode. 

When the Timing Display is in compare mode, the Compare 
option in the Options menu has a checkmark next to it . The 
Timing Display will remain in compare mode until you select the 
Compare option again to remove the checkmark. 

.w. In the state display, you can search for the next or previous 
'Y^" miscompare. Since the cursors track between the two displays, 
you can find the miscompares in the State Display, note the 
sample numbers or mark them with the cursors, and return to the 
Timing Display. See Chapter 9 for more information about 
using Sie compare mode in the State Display. 

.yv. The comparison uses the Edge Tolerance setting from the Arm 
"'Y^" Conrol Cations menu, but not the range limits from the Arm 

Conrol Setup window. See Chapter 7 for more infomation on 

Arm Conrol. 

Editing the Reference Timing display 

In the Reference Timing Display, you can edit the Reference 
memory. This is useful if you want to compare the Last data to 
data that you have never been able to capture. You can correct 
sUghtly flawed Reference recordings and create a perfect batch 
of data. 

Make sure that you have meaningful data in the Reference 
memory by using the Transfer or Open commands (see Chapter 
10). Then open the Reference Timing Display from the Timing 
Display menu. The Reference Timing Display is identical to the 
Last Timing Display except you can highlight portions of the 
timing waveforms (see Figure 8-28). 
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Figure 8-28. Editing Reference Timing Display 



To edit Reference data, highilight the sample and type a " 1" or a 
"0." You can also use block editing techniques to change many 
samples at once. Use the mouse to drag across the waveforms 
to highUght a large section of data. Typing a " 1" or a "0" 
changes the value of all highlighted samples. To highhght very 
large sections of data, use 5ie minimum horizontal and vertical 
resolutions because you can only highlight samples visible in the 
window. 

.w. The changes you make to the Reference memoiy in the Timing 
" Display can also be seen in the State Display of Reference 

memory. The State Display also has an Edit Reference mode, 
but there is no block edit feature. You can use the block edit in 
the Timing Display to make changes that are reflected in the State 
Display. See Chapter 9 for more information about the State 
Display. 

You can also enter "don't care" values by typing <option>X. 
The X's are not used at all in the Timing Display. In fact, the 
waveforms appear unchanged and miscompares are still shown. 
The only way you can tell that the data is an X is to put the 
cursor on the sample and look at the sample value at the left of 
the display. The X s are used m the Reference State Display and 
can be used for State Display and rearm comparisons. When 
you enter X's in the State Display Edit Reference mode, the 
data appears as zeros (a low level) in the Timing Display. 

Timing Displaying the final value of the Trace Control 
Information parameters 

When you are using FuU Feature Trace Control, there are two 
counters and a timer that can provide additional information 
about your data and how the CLAS 4000 triggered. If you use 
these features, you can observe the final counter and timer 
values by selecting Timing Info... from the Options menu. 
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The Timing &ifo dialog box appears (see Figure 8-29). When 
you are finished looking at the values, click the OK button to 
return to the Timing Display. The timer and counters are 
explained in detail in Chapter 11. 
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Figure 8-29. Timing Info dialog box. 
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You can use the Timing or State displays to observe the data 
collected by the CLAS 4000. The Timing Display shows the 
data in a waveform format, while the State Display shows the 
data in a list format This chapter explains how to use the State 
Display to observe the data collected by the CLAS 4000. 

To open the State Display window, pull down the State Display 
menu and select Last (see Figure 9-1). 
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Figure 9-1. State Display menu. 

Unlike the setup menus which have a Next option, the State 
menu has only Last and Reference. In the setup menus, you 
select the Next option to create the setup that will be used to 
make the next recording. You select the Last or Reference 
options to merely observe the setup that was used to collect the 
data in Last or Reference memory. 

In the display menus, you select the Last and Reference options 
to see the data in Last or Reference memory. There is no Next 
option because the next data has not been collected yet Once the 
next recording has been made, the data will have been stored in 
Last memory. 

•VS';. ^ general description of the Next, Last and Reference 
'Y^ options, see the beginning of Chapter 5. 

Overview Getting to know the State Display window 

TTie State Display window is shown m Figure 9-2. The data is 
displayed in a list format with a column for each of the channel 
groups. The name of the group appears at the top of the 
column. The groups are arranged in order from left to right 
according to the order defined in the Channel Setup window. 

The column of the far left of the display contains the sample 
number for the data on each Hne. You can always tell what 
section of the data is currently in the display by looking at the 
sample numbers. If the window is large enough, the data 
appears in two sections. The section on the right side of the 
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Figure 9-3. State Display 
Options menu. 
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display is a continuation of the section on the left side. In Figure 
9-2, the data for samples 0-27 can be seen in the left section, and 
samples 28-55 can be seen on the right. 
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Figure 9-2. State Display window 

The right-most menu on the top menu bar is the Options menu 
for the State Display window (see Figure 9-3). The menu is 
only available when the State Display window is the current 
active window in the display. 

The Timing and State displays have cursors that you can use to 
mark samples of interest. The current cursor locations are 
displayed in the C 1 « ... and C2 «... fields. The cursors can be 
used to temporarily mark sections of the data and measure the 
distance or elapsed time from one place to another. See the 
Cursors section of this chapter for more information. 

Scrolling through the recorded data 

Only a small portion of the data is visible on the display at one 
time. The amount of data displayed in the window depends on 
the current size the window and number of columns. The next 
several sections of this chapter explain various ways to observe 
data that is currently off the screen. 

You can use the scroll boxes and arrows on the right and bottom 
edges of the window to scroll the data in the window. For 
vertical scrolling, use the scroll bar on the right side of tiie 
window. Click or press on the arrows to move the display up or 
down one sample at a time. Drag the scroll box, or click on 
either side of it to move a page at a time. Moving up displays 
previous state information, and moving down displays the more 
recent samples. To see data from other channels, scroll 
horizontally with the bottom scroll bar. If the window is large 
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enough to display all channel groups, the bottom scroll bar is not 
present. 

Moving quickly to a certain off-screen sample 

If you want to move the display directly to a certain sample 
number, you can either scroll to the new location as described in 
the previous section, or use the Options menu. Select the Go to 
Sample... option from the Options menu. The Goto Sample 
dialog box appears (see figure 9-4). 
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00000 



Cancel 



Figure 9-4. Go to Sample dialog box. 

Type in the desired destination sample number and click the 
Goto button. The display immediately scrolls to the specified 
sample, and places it on the top line of the wmdow. 

Viewing the data at an off-screen cursor 

To display the data at a cursor location, choose GotoClorGo 
to C2 from the Options menu. The display immediately scrolls 
to the data at the cursor with the top line of the window at the 
cursor's location. The cursors are explained in detail in the 
following section. 

Cursors Bringing an off-screen cursor into view 

To bring an off-screen cursor onto the current display,.choose 
Get CI or Get C2 from the Options menu. This places the 
chosen cursor at the top of the display window. A cursor is 
represented by a horizontal line through the data list with a 
cursor tag at the left. In Figure 9-2, cursor CI is at sample 
00000, and cursor C2 is at 00025. 

Moving a cursor that is visible in the display 

To move a cursor from one part of the display to another, drag 
the cursor tag (CI or C2) up or down the window (see Figure 9- 
5). Note that the cursor you moved most recently has a solid 
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line; the line of the other cursor is dotted. If you drag it off the 
display, the screen scrolls with it. 
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Figure 9-5. Dragging a cursor in the Timing Display 

If the display is divided into a left and right section, and you 
want to move the cursor from one section to the other, use the 
up and down arrows to the right of the cursor field. The cursor 
fields are explained in the following section. 

Moving a cursor to a certain off-screen sample 

The current cursor locations are always indicated in the C 1 = ... 
and C2 =... fields in the upper left comer of the display. You 
can send a cursor to a new location by typing a new sample 
number into the field and pressing the <return> key (see 
Figure 9-6). You can also use the up and down arrows to move 
the cursor to a higher or lower sample number. 
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Figure 9-6. Cursor fields. 



Measuring the distance between the cursors 

To the right of the cursor fields is an area that displays the 
distance between the cursors. You can display the distance in 
terms of the number of samples between the cursors, or time. 
To change modes, select Display Setup... from the Options 
menu. The State Display Setup dialog box appears (see Figure 
9-7). Click one of the buttons to the right of "Units for C2- 
C1 :". You can select Samples or Time. Click OK to close the 
dialog box. 
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Figure 9-7. Changing the units for the 
distance between cursors. 

Window Format Changing the display radix 

The data is displayed in the radix specified in the Qiannel Setup 
window for each group. If a group is displayed in Symbol 
radix, the data patterns are replaced by the corresponding 
symbols. Any data pattern that does not have a symbol is 
displayed in tfie radix selected in the Symbol Table dialog box 
(see Chapter 5 for more information on symbols). Keep in mind 
that you can also change the radix from the Trace Control Pattern 
Definition window (see Chapter 7). 

You can change the radix for the currently displayed Last or 
Reference data from the Last or Reference Channel Setup 
windows, but you must change it in the Next setup windows to 
affect future recordings. 

Moving a column of data to the left or right 

You can change the distance between the columns in the display 
by moving the columns left or right. Drag the column header 
(Address, Data, etc.) of the column as shown in Figure 9-8. All 
columns to the right of the selected one move also. 

The Sample column and the first data column 
cannot be moved. If the Time Tag column is 
present as the rightmost column, it can not be 
moved individually. See the Viewing the Time 
Tag for each line of data section of this chapter 
for more information on Time Tags. 



Figure 9-8. Moving a data column. 
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Using a split screen to see two sections of the data at 
once 



You can split the display to look at blocks of data that occur at 
different parts of the recording, such as subroutines that should 
be the same each time they appear. 

The screen splitter is a small black rectangle at the top of the 
right-hand scroll bar. Drag the splitter down the scroll bar. A 
line appears through the data. You can now scroll the data 
above this line independently from the data below it. Note that 
the right-hand scroll bar is split into two parts as shown in 
Figure 9-9. 
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Figure 9-9. Vertical split 
screen state display. 
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Figure 9-10. Horizontal split 
screen state display. 



If the window is too narrow to display all the data columns at 
once, you can also split the screen horizontally. This is very 
useful for putting different columns next to each other. To split 
the screen, drag the black rectangle in the lower left comer of the 
screen into the bottom scroll bar.. The bottom scroll bar is split 
into two parts allowing the left and right sections of the window 
to be scrolled separately as shown in Figure 9-10. 
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You can only scroll to the right until the rightmost column can be 
seen and to the left until the leftmost column can be seen. You 
may need to vary the window size to get certain columns next to 
other columns. You can put any column next to any other 

CnliiTnn hv malfino the. winHnu/ nnlv wiH<» enmioli te\ Hicnlav Uym 

data columns and splitting it down the middle. 

Changing the font size of data in the display 

The data can be displayed in two different font sizes. The 
default display uses the small font so that more lines of data can 
fit in the window. If you use the larger font, less data can be 
seen in the window, but the data is easier to read. This is 
especially useful if you want to see the data fix)m a distance or if 
you lose your glasses. 

To change the font, select Display Setup... from the Options 
menu. The State Display Setup dialog box appears (see Figure 
9-1 1). Click one of the buttons to the right of "Font size:". 
You can select Small font or Big font. Click OK to close the 
dialog box. 



state Diipiay Setup... 
Unrts for C2-C1: ® Sampfes O Time 
IS Timestamp: ® Absolute O D« ta Q from line: 
SI Leuel: ® Show Leuel O Show Leuel Name 
Font size: Q Small <^Large 
□ interpolation: O O-Sdrnple 
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Figure 9-11. Changing the font size. 
Viewing the Time Stamp for each line of data 

The CLAS 4000 stores a 16-bit Time Stamp with each data 
sample that indicates when the sample was taken relative to other 
samples. The Time Stamps can be displayed next to each 
sample in the State Display. 

Select Display Setup... from the Options menu to open the 
Display Setup dialog box (see Figure 9-12). On the second line, 
there are three Time Stamp options. The Time Stamps are not 
shown in the default display because the Hide time tag option 
is selected. 
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Figure 9-12. Displaying the Time Stamps. 

You can display the Time Stamps in two formats. In Delta 
time mode, each Time Stamp shows how much time passed 
since the last sample. 

In Time from line:... mode, each Time Stamp shows the 
cumulative time from the specified sample. For example, if 
sample 500 shows the start of a subroutine, you could select 
Time from line: 500. The Time Stamp at sample 500 would 
be zero. All other Time Stamps would show the elapsed time 
from the start of the subroutine. The Time Stamp for the sample 
at the end of the subroutine would show how much time passed 
during the execution of the subroutine. 

To display the Time Tag information, click either the Delta 
time or Time from line:... button. Click OK to close the dialog 
box. 

The Time Tags appear in a column to the right of the data as 
shown in Figure 9-13. 
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Figure 9-13. Time Tags in the State Display 
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The Time Tags are especially useful if you are using an external 
clock or you are collecting data at irregular intervals. In external 
clock mode, you can change the Time Stamp resolution in the 
Channel Setup window. See the External Clocks section of 
Chapter 5 for more information- 
Selecting a Time Stamp interpolation scheme 

The maximum resolution of the Time Stamp is 40 ns. In this 
mode, the Time Stamp counter increments its count every 
40 ns. By keeping track of the number of times the Time Stamp 
counter increments and knowing that each count represent 
40 ns, the CLAS 4000 software can determine how much time 
has gone by between samples. 

If two samples occur within 40 ns of each other, the Time 
Stamp counter contains the same count for both samples. 
Without any interpolation, the Time Stamps would show that no 
time passed between the samples. This is not very realistic, so 
the CLAS 4000 software provides two interpolation schemes 
that calculate the Time Stamps and display a more accurate 
representation of the passage of time. 

You can select the desired interpolation scheme on the last line of 
the Display Setup dialog box (see Figure 9-14 a). 



state Display Setup... 
Units for C2-C1: (g) Samples O Time 
SI Timestamp: O Absolute O Delta ® from line: 
□ Leuel: O Shcm» l.pupJ O Sh<iu» LpupI N<imc 
Font size: ® Small O Large 
IS Interpolation: <^Linear O Sample 



I^OI^jI [ Cancel ] 



Figure 9-14 a. Selecting a Time Stamp interpolation scheme. 

There are three interpolation choices. Selecting Off disables all 
interpolation. The Time Stamps are displayed as they are 
actually collected by the Time Stamp counter. 

Selecting Linear enables linear interpolation. This method 
assumes that samples occur at regular intervals and are evenly 
spaced in time. 
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The Sample option is only enabled when the Time Stamp 
software knows the actual sample rate. For example, if you 
collect data with the intemal clock at 20 ns, the Time Stamp 
software assumes that samples occur at 20 ns intervals. 

Table 9-1 provides an example of the interpolation schemes. 
The Time Stamps corresponding to twenty-five data samples are 
shown in the different interpolation modes. The Time Stamps in 
the table are shown in bold type when the Linear and Sample 
interpolation schemes result in different values. 
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Table 9-1. Time Stamp interpolation scliemes. 

The first column shows the Time Stamp counter value when 
each sample was taken. Since many of the samples were 
collected within 50 ns of each other, the counter value often 
remains unchanged for two or three samples. The Time Stamp 
information is always stored in this format as the data is 
collected. For display purposes, the Time Stamps are shown in 
units of time, so this Time Stamp count is never actually 
displayed. It is shown in Table 9-1 to demonstrate how the 
software calculates the Time Stamps fix)m the counter values. 

The second column shows how the Time Stamps would be 
displayed with no interpolation. Each count of the Time Stamp 
counter represents 50 ns. Samples with the same count have the 
same Time Stamp. 
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The third column shows the Time Stamps with Linear 
interpolation. The software divides the samples into segments 
that appear to have uniform sample intervals. Within each 

isw^xjwii^ ov/j.ivyai& ui:»uiuuLCa liic LUUU UllIC CVCIliy DCtWCCn 

the samples. The start of each segment is marked with an 
asterisk. 

The fourth column shows the Time Stamps with Sample 
interpolation. The data samples are divided into segments. 
Within each segment, the software uses the known sample rate 
to calculate the Time Stamps. In the example in table, the 
software knows that the samples were collected at 20 ns. 

Viewing the Trace Control step for each line of data 

In addition to keeping a Time Tag for each sample, the CLAS 
4000 also keeps track of which samples were collected in each 
part of the Trace Control triggering sequence. Displaying this 
information adds another column to the State Display. For each 
sample, this column tells which part of the triggering sequence 
was active when the sample was taken. 

You can enable the Trace Control information from the State 
Display Setup dialog box. Select Display Setup... from the 
Options menu. The dialog box appears as shown in Figure 9- 
14 b. On the third line, there are three Trace Control options. 
The Trace Control information is not shown in the default 
display because the Hide leuel option is selected. 



Stat* Oltplay Satup... 

Unit* f or C2-C 1 : ® Sampla$ O TIraa 

n Time^tamp; 0 Hbsoluie Q Delia Q 'rom '.ins: 
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Figure 9-14 b. Displaying Trace Control 
information in the State Display. 



You can display the Trace Control infonnation 
in two formats. You can select either Show 
Leuel Data m.ode or Shea; l^vsl Step mode. 
Click OK to close the dialog box. 

The following paragraphs and figures give 
examples of how to use these modes. See 
Chapter 6 and Chapter 1 1 for more information 
on Trace Control. 

In Trace Control Predefined mode, the 
triggering sequence consists of one software 
level. The software level is implemented 
internally as several hardware levels. Some of 
the Predefined Tasks consist of a software level 
that is very complex and uses many intemal 
hardware levels. 



In Figure 9-15, the Trace Control Predefined setup searches for 
Addr 02, then Addr 05, tiien Addr 09. You can give the 
software level a name. The software level is called, "Trig." 
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Figure 9-15. Prederined Trace Control setup. 

Selecting the Stioui Leuei Step in the Display Setup dialog 
box adds a Level Info column to the display (see Figure 9-16). 
The Level Info column displays the name of the active software 
level for each sample. Since there is only one software level in 
Trace Control Predefined mode, the Level Info column shows 
the same software level name for every sample. This is not the 
best mode if you are using Predefined Trace Control. 
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Figure 9-16. Using "Show Level Step" 
with Predeflned mode. 



Figure 9-17. Using '*Show Level Data" 
with Predefined mode. 



Selecting the Shoui Leuel Data mode adds an L column to die 
display which is only one character wide (see Figure 9-17). The 
L column shows the active hardware level for each sample. 
Since the Predefined Trace Control setup in Figure 9-15 uses 
several intemal hardware levels, the L column shows when each 
trigger event was found. 

In Full Feature Trace Control mode, the triggering sequence 
consists of one or more software levels. If the software levels 
are fixjm the list of Predefined Tasks, they are implemented with 
several intemal hardware levels. If the software levels are from 
the list of Steps, they are implemented with one intemal 
hardware level. You can give each software level a name. 

The Trace Control Full Feamre setup in Figure 9-18 performs 
the same function as the Predefined setup in Figure 9-15, but it 
uses Steps instead of the Predefined Task. The software levels 
"Find 02," "Find 05," and "Find 09" search for Addr 02, then 
Addr 05, then Addr 09. The last Step, "Fill 2K," collects 2048 
post-trigger samples. 
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Figure 9-18. Full Feature Trace Control setup. 

Selecting the ShouiLeuel Step mode adds a Level Info column 
to the display (see Figure 9-19). The Level Info column 
displays tiie name and level number of the active software level 
for each sample. Since the software level changes each time a 
trigger condition is found, the Level Info column shows when 
each trigger event was found. 
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Figure 9-19. Using "Show Level Step" 
with Full Feature mode. 



Figure 9-20. Using "Show Level Data" 
with Full Feature mode. 



Selecting the Shoui Leuel Data mode adds an L column to the 
display which is only one character wide (see Figure 9-20). The 
L column shows the active hardware level for each sample and 
changes each time a trigger event is found. 

. w. If fewer than 4096 samples are taken during a recording, the 
*'Y" data appears at the end of memory. The beginning of memory 

was not overwritten by the collected data and contains zeros. 

The Level Data for these samples is an "F," and the Level Step 

name is a row of periods. 
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Pattern Find Finding certain patterns in the data 



As you study the data in the State Display, you may want to find 
a certain data pattern or sequence of data patterns. You can 
search for a sequence if up to eight data patterns by using the 
State Search feature. 



Select the Find... option from the State Options menu. The 
State Search window appears with a line of data (see Figure 9- 
21). An "X" ("don't care") appears for each character. To 
define the desired pattern, click on the digits you want to specify 
and enter values from the keyboard You can only enter values 
appropriate for the current radix. 
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Figure 9-21. State Search window. 
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Figure 9-22. Searching for sequential 
lines of data patterns. 



If you want to specify only some of the bits in a multi-bit 
character (such as a hex digit), click the Binary Eupansion 
checkbox. All bits for each digit appear, and you can specify as 
many as you want. When you uncheck the binary expansion 
box, data returns to the original format Characters with only 
some of their bits defined are displayed as semi-cares (S). 

If you want to search for a pattern consisting of two, four or 
eight consecutive lines of data, click the corresponding button at 
the top of the window as shown in Figure 9-22. 



To initiate the search, click the Find ail button. If matches are 
found, the top of the window shows the line numbers of the first 
and last matching patterns, and the total number of matches 
found. Each matching sample is tagged with an asterisk in the 
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marker area to the right of the Sample column in the State 
Display (see Figure 9-23). See the NextlPrevious section of this 
chapter for more information on using the marks in the State 
Display marker area. 
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Figure 9-23. Matching samples are tagged 
with asterisks in the marker area. 

Normally, the markers remain in the marker area until you select 
Clear the marker data from the Options menu . If you are in 
Edit Reference mode in the Reference State Display, the markers 
are cleared from the marker area when you leave the window or 
change back to normal display mode. 

You can leave the State Search window open while you study 
the State Display. To move quickly through the data to the 
matching patterns, click the Nent or Preulous buttons in the 
State Search window. 

Close the State Search window by clicking in the window's 
close box in the upper left comer. 

Data Comparing Last and Reference data in the State 
Comparisons Display 

You can compare the data in Last memory with the data in 
Reference memory and view the differences in the State Display. 
Make sure that you have meaningful data in the Reference 
memory by using the Transfer or Open commands (see Chapter 
10). 
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To initiate the comparison, choose Compare from the State 
Options menu. The State Compare window appears and shows 
the total number of miscompares and the sample nimiber of the 
first and last miscompare (see Figure 9-24). 



State Compare [LR 1] 



First * 0002 Last * 0009 Number of *'s 0004 



Figure 9-24. State Compare window. 



Each miscompare is tagged with a not-equal sign (*) in the 
marker area to the right of the Sample column (see Figure 9-25). 
See the Next/Previous section of this chapter for more 
information on using the marks in the State Display marker area. 
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Figure 9-25. Miscompares tagged with 
asterisks in the marker area. 



Since the State Compare window is a window and not a dialog 
box, you can leave it open while you study the State Display. 
To initiate another compare, double-click anywhere in the lower 
part of the State Compare window. 

If you are in the Last State Display window, tiie Last data is 
shown and the miscompares are tagged with ^ signs. If you are 
in the Reference State Display window, the Reference data is 
shown and the miscompares are tagged. 

Normally, the markers remain in the marker area until you select 
Clear the marker data from the Options menu. If you are in 
Edit Reference mode in the Reference State Display, the markers 
are cleared from the marker area when you leave the window or 
change back to normal display mode. 



Editing the Reference data 



In the Reference State Display, you can edit the Reference 
memory. This is useful if you want to compare the Last data to 
data that you have never been able to capture. You can correct 
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slightly flawed Reference recordings and create a perfect batch 
of data. 

Make sure that you have meaningful data in the Reference 

10). Then open the Reference State Display from the State 
Display menu. The Reference window is identical to the Last 
window except you can use the Edit Reference feature to 
change the Reference data. You can not edit the Last data in the 
Last State Display. 

To edit the reference data^ choose Edit Reference from the 
Reference State Display Options menu. You can only select the 
Edit Reference command when the Reference State Display is 
the current active window. 

To change data, click on a data display character in the list and 
type a new value (see Figure 9-26). Use an "X" to indicate 
"don't care." You can enter any new value that is appropriate 
for the current display radix. For example, Hex data can be 
entered as 0-9, A-F. Binary data can only be changed to a 1 or a 
0. 
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Figure 9-26. Editing data in the Reference State Data 

Display. 



If you want to change only some of the bits represented by a 
data display character, you must change the radix to binary from 
the Reference Channel Setup window. 

In the Options menu, a checkmark next to the Edit Reference 
option indicates that you are in the Edit Reference mode. 
Selecting the Edit Reference option again returns you to the 
normal display mode. 

The changes you make to the Reference memory in the State 
Display are reflected in the Timing Display of Reference 
memory. The Timing Display also has data editing capabilities 
including a block edit feature that is not present in the State 
Display. You can use the block edit in the Timing Display to 
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make changes that arc reflected in the State Display. See 
Chapter 8 for more information about the Timing Display. 

Markers Marking lines of data in the display 

As you study the data in the State Display, you can manually 
mark certain samples of interest so that they are easy to find 
again. To mark a sample, double-click in the marker area 
between the sample number and the data. The letter "M" appears 
as shown in Figure 9-27. See the Next/Previous section of this 
chapter for more information on using the marks in the State 
Display marker area. 
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Figure 9-27. Marking data samples. 

Normally, the markers remain in the marker area until you select 
Clear the marker data from the Options menu. If you are in 
Edit Reference mode in the Reference State Display, the markers 
are cleared from the marker area when you leave the window or 
change back to normal display mode. 

Next/Previous Determining the function of the Next/Previous 

buttons 



At the top of the State Display are two buttons labeled NeHt and 
Preuious (see Figure 9-28). 



state [LH 1-Last] 



Cl= 14 



gC2= 25 



@C2-C1 = 



00011 samples (PreuiousJ I Ne»t 



Figure 9-28. Next and Previous buttons. 

You can use these buttons to move through the data to next and 
previous locations in the State Display. There are four possible 
types of locations that are found by the Newt and Preuious 
buttons. Their exact function depends on what is present in the 
marker area to the right of the sample numbers. 
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Several of the features described in the previous sections use the 
marker area to mark certain samples. There are three types of 
marks that can appear in the marker area as shown in Figure 9- 
29. These are described in detail in the previous section. 
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Figure 9-29. Marks in the marker area. 



If there are any marks in the marker area, the Nent and 
Preuious buttons move the display to the next or previous 
mark. If there are no marks in the marker area, the buttons 
move the display to the next or previous change in Trace Control 
level or step. See the Viewing the Trace Control step for each 
line of data section of this chapter for more information. 

If there is not a Next or Previous location to find, the NeHt or 
Preuious button is greyed and cannot be selected. To remove 
all marks from the maiker area, select Clear the marker data 
from the options menu. 

There are four special markers that are created when several of 
the standard markers apply (see Figure 9-30). For example, on 
sample 1, both * and ^ apply. The resulting symbol is a ™. 
The four special markers are created as follows: 

(*)-(5t) = (§) 

(*).(M)=(™) 
(M).(9fc) = (S) 
(*).(9fe).(M) = ($) 
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Figure 9-30. Special markers. 
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Using Next/Previous to find changes in Trace 
Control levels or steps 

You can use the Ne«t or Previous buttons to find the next or 
previous Trace Control level or step. Remove all marks from 
the marker area with the Clear the marker data option. Click 
on the NcHt or Preuious button. The display scrolls to the 
sample containing the change in level or step. You do not need 
to have the Trace Control information displayed for this function 
to work, but it may help you interpret the results. See the 
Viewing the Trace Control step for each line of data section of 
this chapter for more information. 

Using Next/Previous to locate the markers you placed 

You can use the NeHt or Preuious buttons to Hnd the samples 
marked with the "M" markers. Remove all marks from the 
marker area with the Clear the marker data option. Double 
click in the marker area to mark the desired samples. Click on 
the N en t or Preuious button. The display scroUs to the next or 
previous marked sample. See the Markers section of this 
chapter for more information. 

Using Next/Previous to locate samples marked by the 
Find feature 

You can use the Neut or Preuious buttons to find samples 
marked by the State Search. Remove all marks from the marker 
area with the Clear the marker data option. Use the Find... 
option to perform the search. All matching samples are marked 
with an asterisk (*). Click on the NeHt or Preuious button. 
The display scrolls to the next or previous marked sample. See 
the Pattern Search section of this chapter for more information. 

Using Next/Previous to locate miscompares after a 
comparison 

You can use the NeHt or Preuious buttons to find samples 
marked by the Compare feature. Remove all marks from the 
marker area with the Clear the marker data option. Use the 
Compare option to perform the comparison of Last and 
Reference data. All miscompares are marked with a not-equal 
sign(9i). Click on the NeHt or Preuious button. The display 
shows the sample containing the miscompare. See the Data 
Comparisons section of this chapter for more information. 
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Disassembler Using the disassembler options at the bottom of the 
Display Options menu 

One kind of accessory available for the CLAS 4000 is a MAP 
(Microprocessor Analysis Package). You can use MAP*s to 
help debug target systems containing microprocessors. The 
MAP'S are available for a variety of microprocessors and contain 
both hardware and software. The hardware consists of a special 
probe interface that allows you to easily collect data from all 
microprocessor pins. 

The software part of the package allows you to see the 
disassembled microprocessor instructions in the order that they 
were execuieo. me oaia coiieciea oy me '^kjuvj mciuucs 

instruction fetches. The microcode can be seen in Hex format in 
the State Display, and the instruction mnemonics can be seen in 
the Disassembly window. This window can only accessed if the 
MAP software is installed. 

The Disassembly window is very similar to the State Display 
and uses the same Options menu. The last four lines in the 
State Display Options menu contain the options for the 
Disassembly window. These are normally greyed and can only 

window. All disassembly functions for a particular MAP are 
explained the the manual that comes with the MAP accessory. 

Contact the factory for a list of all MAP's that are currently 
available and additional information on the capabilities of any 
particular MAP. 
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4000 that can make digital problem solving easier. It tells how 
to transfer setups and data, save and open files from the hard 
disk, print data and setups, and move quickly from window to 
window when you have several open at once. 



How to Juggle Overview 
Windows 

The CLAS 4000 user interface is based on a windowing 
environment in which many windows can be open at the same 
time. To use the analyzer efficiently, you must know how to 
manipulate the windows. This section offers some suggestions 
on how to arrange and move between windows. The basics of 
using a window are described in Part 1 of this manual. 



Viewing a window that is partially covered 

To view a window that is partially covered, click on any 
exposed part of the hidden window. The window becomes the 
current active window an is moved to the front. In Figure 10-1, 
the State Display window is almost completely hidden. Clicking 
on the exposed comer of the window moves it to the front as 
shown in Figure 10-2. 



B File Edit Ccntrol Tran«ter lUindoii>t Optiont 



»><ft t □□□□ 




EE 



U-x2 H-x2 





ijnjiJirirLrLni 
iniuiiiJuiruiJlnju^ 
rLiLTUinjiliJirLJii 
ijuMuiJinfuiniiJuinn^ 




Figure 10-1. Clicking on a partly hidden 
State Display window. 



B File Edit 


Control 


Transfer 


Itlindoiwt Options 


#«>0 


t IE 








Figure 10-2. State Display window 
brought to the front. 
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Viewing a window that is totally hidden 

As you move the windows around the display, a window you 
want to use may become completely hidden. There are five 
different methods for bringing a hidden window to the front as 
the current active window. In Figure 10-3, both the Timing and 
State windows are open, but the State window is completely 
hidden behind the Timing window. Each of the methods 
described on the following pages can be used to bring the State 
window to the front. 
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Figure 10-3. Timing window covering the State window. 
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Method #1 (see Figures 10-4 and 10-5): 

Rearrange the windows using the Stack LUindouis option from 
the lUindouis menu. This option enlarges all open windows 
and arranges them such that all the tide bars can be seen at the 

Onrp thp. 5vtfltp. window title bar is visible, vou 
can click on it to bring the State window to the front 



Uiindoiiis 



Tile lUindouJS §€T j 



Stack liiindoiiisr m 



v/Timing [Lfl 1-Lastl 
State [La 1-La$tl 



Figure 10-4. Method #1, 
selecting "Stack Windows." 
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CLK = Internal 40 ns 



Figure 10-5. Method #1, Stacked windows. 

.vv- This method has a slight disadvantage. When you click on the 
-y^ State window title bar, the State menu is brought to the front as 
desired, but the Timing window is now completely hidden. 
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Method #2 (see Figures 10-6 and 10-7): 
Rearrange the windows using the Tile lilindouis option from 
the LUindouis menu. This option adjusts the size and postion of 
all the open windows such that every window can be seen. The 
windows are arranged in a tile pattern that fills the screen. Once 
the State window is visible, you can click on it to make it the 
current active window. 



Uiindoiiis 




Tile Uiindoiiis 


, m 


Stack Uiindoiiis 




%/Timing [LR l-Last] 
State [LR 1-La$t] 



Figure 10-6. Method #2, Selecting "Tile Windows." 
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Figure 10-7. Method #2, Tiled windows. 
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Method #3 (see Figure 10-8): 

The lower part of the LUindows menu contains a list of all open 
windows. Select the window's name from the list to bring it to 
the front as the current active window. 



tiiindou*s 
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Figure 10-8. Method #3, Selecting the 
window title from the Windows menu. 

Method #4 (see Figure 10-9): 

Move the Timing window out of the way. This can be done by 
changing the size of the window with the size box, or moving 
the window by dragging the title bar. Once the Timing window 
is partially out of the way, you can click anywhere on the State 
window to bring it to the front. 
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Figure 10-9. Method #4, Dragging the Timing Display 
window out of the way. 
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Referencl^ 



























Figure 10-10. Method #5, 
selecting the window from 
its original menu. 



Method #5 (see Figure 10-10): 

Select Last from the State menu. The checkmark next to 
"Last" tells you that the window is already open. Selecting 

Last again brings the window to the front. 



This method has one great advantage. If you cannot see a 
window, it may be hidden or it may not even be open. This 
method brings the window to the front in either case. 

Viewing all windows at once and moving quickly 
from one another 



If you have several windows open, you can use the Tile 
UJindouis option from the lilindouis menu to organize the 
display (see Figure 10-1 1 ). The Tile function spreads the 
windows over the screen in a tile pattern. The windows are 
made smaU enough that they can all fit on the screen (see Figure 
10-12). 



liiindou's 
Tile liiindoufs 



Stack UJindouis 



3§V 



^Timing [Lfl 1-Last] 
Trace Control [LR 1-NeKt] 
Channel Setup [LR 1-NeKt] 
State [LR 1-Last] 



Figure 10-11. Selecting the Tile windows option. 

You can use the zoom boxes on the windows to switch your 
view quickly from one full-size window to another. Zoom any 
window up to full size. When you are finished with it, click the 
zoom box again and the window returns to its previous size. 
Then click another window's zoom box to see it full size. Keep 
in mind, though, that if you resize or move a window after 
zooming it up to full size, it will not return to the tiled windows 
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pattern when you click the zoom box again. If this happens, 
select Tile tUindouis again from the UJindoius menu. 
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Figure 10-12. Tiled Windows 

.w. The cursors track between the State and Timing windows and 
"'Y" between Last and reference. This is especially useful when you 
have several data display windows open at once. You can move 
the cursor in the Timing Display and it moves to the sam-e 
samples in the State Display. Move a cursor in the State 
Display, and it tracks in Timing. 



How to Open Overview 
and Save 

As you work with setups and data, you may want to save them 
on file hard disk for future use. When you save a Next, Last, or 
Reference setup, all parameters and configurations from the 
Channel Setup, Trace Control Setup, and Arm Control Setup 
windows are saved in the setup file. When you save a Last or 
Reference setup, you also save the data in the Last or Reference 
memory buffer. 
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I 
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Quit 
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Figure 10-13. Save 


as... 


dialog box. 





Since the setup file only contains information about the three 
setup menus, any changes you make to the format of the Timing 
Display are not saved in a Next setup file. All the timing lables 
and timing formats are saved with the Last data. If you have 
customized the Timing Display and you want to save your 
changes, you must save the Last setup and data. To retrieve 
your custom timing format, you must open the Last setup and 
data file and use it in Last The same principles apply to 
Reference data and setups. 

Use the Saue as... and Open... commands in the file menu to 
open the dialog boxes for saving and opening setup files (see 
Figure 10-13). 

Moving to a different folder 

Files are saved on the hard disk in a hierarchical format using 
Folders to create directories and sub-diiectories. (See Part 1 of 
this manual for basic information on arranging files and folders 
on the desktop.) Figure 10-14 shows a sample heirarchy of a 
hard disk. The top level root directory of the hard disk is called 
"20 MB HD." This top level contains two lower level folders, 
"System" and "CLAS 4000." The "CLAS 4000" folder contains 
tiiree lower level folders, "Jim's setups," "Robin's setups," and 
"Disassemblers." 

GZZ] 

Hard Disk 



System Folder CLAS4000Fo1der 

I \ 1 

^ — I — I 



Disassemblers Jim's Setups Robin's Setups 
Figure 10-14. Sample hard disk hierarchy of folders. 

You can move to different folders using tiie top portions of the 
Saue as... and Open... dialog boxes. A Saue as... dialog box 
is used as an example in this section, but you can use the same 
methods in an Open... dialog box. 

Selecting Saue as... from the File menu opens the Saue as... 
dialog box (see Figure 10-15). The top part is used to navigate 
though the hierarchy of folder. The bottom part is for naming 
the file and specifying which setup to save. 
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The current folder is "CLAS4000Folder" as indicated in the 
Folder field at the top of the dialog box. The contents of the 
folder are shown in tiie scroll window in the center. The names 
of folders are shown in dark letters and are selectable. The 

reason to select them in a Saue as... dialog box. 



245k 

^CLflS4000Folder| 

<9i Cim 4QQ0 
CD Disassemblers 
CD Jim's Setups 
Q Robin's Setups 



Saue LR 1 as: 

ffljjJfflniBBjjjjJBjjMBH^^BI^BB [ Cancei 1 

Saue? 

O NeHt setup. 

® Last setup with data. 

O Reference setup uiitli data. 



Figure 10-15. Save as... dialog box. 

To move down the heirarchy into a folder shown in the scroll 
window, double click on the folder name (see Figure 10-16). 
The new folder name appears in the Folder field at the top of the 
dialog box (see Figure 10-17). Files are always saved into the 
current folder shown at the top. The names of other files in the 
folder are greyed. 



i^CLRS4000Fo!der[ |Q Jim's Setups!. 



^ mm 40(1(1 

CD Disassemblers 


O 




D C<K lu» problem l2/-?4 
D iUn:ks C"5 n^ mode) 


O 


Cj Jim's Setups f 






D H<u (lu><ire ikitnii} 




Q Robin's Setups 






D SoRjjyare debuij 


O 



Figure 10-16. Moving down the heirarchy Figure 10-17. "Jim's Setups" is 

by double-clicking on a folder name. now the current folder. 



c=3 Hard Disk 

[ 8i1i»e j 
[ Saue ] 
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To move up the heirarchy to a folder above the current one, open 
the Folder field and select the desired folder name as shown in 
Figure 10-18. Keep in mind that as you move the selection bar 
down the menu, you are moving to higher levels in the folder 
hierarchy. 



D <Un:ki. V.) 
D H<n <lu><ire debug 



^ Jim's Setups 



CLflS4000Foldei 



Hard Disk 



Figure 10-18. Moving up the heirarchy. 



Moving to a different disk drive 



If there is a floppy disk in the floppy disk drive or there are 
several hard disks connected to the SCSI bus, you can save and 
retrieve setup files from the other disks. You can use the Driue 
button to access a different disk drive as shown in Figure 10-19. 
Clicking the Driue button repeatedly alternates between the 
available drives. If no other disks are available, the Driue 
button is greyed. The name of the currently selected disk is 
always shown in the upper right comer of the dialog box. 



510k 

OMy Floppgl 








D (io<id <la1« Irorn intcrf<Kr hoard 




(g) My Floppy 




D nesitX d»t& 2/H 




[ Eject ] 
[ Driue 


Saue LR 1 as: 




[ Saue ] 




Untitled 




1 [ Cancel ] 


Saue? 






O Neut setup. 






® Last setup with data. 






O Reference setup with data. 







Figure 10-19. Accessing to a different disk drive. 

If the currently active drive is a floppy disk, you can eject it from 
the drive by clicking on the Eject button. After the floppy disk 
is ejected, the hard disk is automatically selected. When the 
currently active drive is the hard disk, the Eject button is greyed 
because ejecting a hard disk would be extremely undesirable. 



150 



Chapter 10 Working with the CLAS 4000 



Saving the Next setup for future use 



You can save the Next setup information to a setup file for future 
use. Select the Saue as... command from the File menu to 
open the Saue as ... dialog box. Use the upper portion of the 
dialog box to specify the destination folder for the saved file. 
(See the Moving to a different folder and Moving to a different 
disk drive sections of this chapter for more information on 
changing folders.) 

Type a name for the seup file in the Filename text field (see 
Figure 10-20). Click the Ne»t button to specify saving the 
information in the Next setup menus. Click the Saue button to 
save the file and close the dialog box. 



'Sl Jim's Setups! 



611k 



D Ca<lu^ problem 12/24 
D iU>ck\ C5 ni mode) 
D Hardtt»<}i e debug 
0 <>onumr» (iebufj 



a Hard Disk 



Saue LR 1 as: 


f Saue J 


fast RAM debug 


[ Cancel ] 


Saue? 




® Ne»t setup. 




O Last setup uilth data. 




O Reference setup with data. 





Figure 10-20. Saving Next setup. 

When you save a Next setup, you only save the information 
from the Next Channel Setup, Next Trace Control Setup, and 
Next Arm Control Setup windows. If you want to save a 
Timing Display format, you must save a Last or Reference 
setup. 

Saving the Last or Reference setup and data 

You can save the Last or Reference setup information to a setup 
file for future use. The procedure is identical to the one 
described in the Saving the Next setup for future use section of 
this chapter except you click the Last setup mith data or 
Reference setup with data button. 
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Saving the State or Disassemby data in a text format 



Open... 




Close 




Saue as... 


Saue as tent... r 




Page Setup... 




Print LUindoiii. 




Print Long... 


SIP 


Quit 


Restart 




Shut DoLun 





Figure 10-21. Saving data in 
ASCn text format. 



Data is normally saved on the hard disk in a binary format that 
cannot be edited or viewed You may want to use parts of the 
data in a doc ument or use the data in another software package, 
like an FFT program. 

You can save the data on the hard disk in an ASCII text format 
by using the Saue as Tent... command from the File menu (see 
Figure 10-21). The command is only selectable when either the 
State or Disassembly displays are active. 

The Save dialog box appears as shown in Figure 10-22. Select 
the destination forder and type the desired file name. Click Saue 
to go on. 



Q Jim's Setups! 



313( 



D '58^ <h»nneis of d<i1a 
Q Ca< he probfem i 2/24 
D <fock* (5 Hi mode) 

U Kdrdware debug 



Saue [Lft 1-Last] as ASCII leKt to: 



Data tcHt file 



e=)|lard Disk 

I gJg«>< ] 
[ Uiive ] 

[ Saue ^ 
[ Cancel ] 



Figure 10-22. Save as...dialog box for Save as Text. 

Another dialog box appears as shown in Figure 10-23. Specify 
which samples you want to save. You can save all the samples, 
the samples between the current cursor locations, or the samples 
specified in the sample fields. Click OK ... to save the file. 
While the file is being written, a dialog box witii a bar graph 
shows you the progress (see Figure 10-24). 



Save "Data teut file" data in the 
follouilng range: 

O nil Samples 

O Samples betuieen CI and C2 



<g) Samples 250 through 500 



Cancel 



Figure 10-23. Specifying the desired samples. 
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UJriting Data text file... 
'IS.' to stop. 



Figure 10-24. Bar graph showing progress. 

The saved file is a standard ASCII file that can be viewed and 
edited in a text editor. The file format for saved State data is 
shown in Figure 10-25. 



Figure 10-26 shows the same file with edit marks displayed 
The small dot indicates a "space" character (ASCII code 20 
Hex). The arrow indicates a "tab" character (ASCII code 09 
Hex) which is used to separate the columns. The paragraph 
mark at the end of the line indicates a "carriage return" character 
(ASCn code OD Hex). 







tddTMS 
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008SO 


* 


37 
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00251 
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7 


00252 




FF 


00 


7 
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FF 
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6 
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00 


4 


00255 




FF 


00 


0 


00256 




FF 


00 


0 


00257 




FE 


01 


0 


00258 




FC 


03 


0 
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F8 


07 


0 
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FO 


OF 


0 
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SO 


IF 


0 
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CO 


sr 


0 
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80 


7F 


e 


00264 


a 


00 


FF 
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a 


00 


FF 


1 


00266 


K 


00 


FF 
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00 


FF 


7 
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00 
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01 
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S.OtO lis 

S.060 IIS 

5.080 lis 

5.100 lis 

S.120 IIS 

S.140 IIS 

5.160 lis 

3.180 |is 

5.200 lis 

5.280 IIS 

5.340 Its 

5.260 IIS 

5.280 lis 

5.300 lis 

5.320 |is 

5.340 lis 

5.360 lis 

5.380 lis 

5.400 lis 

S.42C lis 

5.440 IIS 

5.460 lis 

5.480 lis 

5.S00 lis 



00250. ^ 

00251. * 
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00253.* 
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00263. * 
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♦ 
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* 
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Figure 10-25. Text file format. Figure 10-26. Text file with edit marks 

displayed. 

The first column contains the cursor information. The cursor 
names are shown on the samples containing the cursors in the 
State display. The second column contains the sample numbers 
The third column shows any markers that are currently present 
in the State display marker area. The data fi*om each group is 
displayed in its own column. If the Time Stamps are displayed 
in the State display, they will appear in the far right column of 
the file. 

If yo u want to use the data in another software package like an 
FFT program, you may need to strip out some of the formating 
characters and convert it to binary. You can write a simple C 
program to do this, or you may be able to do the necessary 
changes by hand. 
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.w. Keq) in mind that the text file cannot be ree^ned by the CLAS 
'Y^ 4000 software. Use the Saue as teHt... only for tranferring 
the data to other software packages. No setup information is 
saved, and the file cannot be used by the CLAS 4000 software 
in any way. 

Viewing saved files on the desktop 

When you are not running an application program like the CLAS 
4000 software, you can look at the setup file icons in a folder 
from the desktop. The setup file icons are the same style as 
document icons. They appear as a rectangle with a folded 
comer. Setup files that contain both setup and data have a black 
folded comer. Setups without data have a white comer. 

The body of the icon contains timing traces. The number of 
traces tells you how many boards were present in the analyzer 
configuration when the file was saved. For example, setup files 
saved for a two-board, 192-channel analyzer have two timing 
traces in the icon. 



The name of the setup file appears below each icon. Several 
setup icons are shown in Figure 10-27. 



6 items 1 8,824K in disk 347K available 


|jiiiniir| |jwiniir| 
1 1 Jinnnr ' ' 

Hardware debug Cache problem 12/24 

J L 

1 — ^ 384 channels of data 1 

U 1—1 

Soflv«-.^ug ^ clocks (5 ns mode) 
fast RAM debug 


o 

o 


0 c> 





Figure 10-27. Folder containing setup files. 



Opening setup files from the hard disk 

You can use setup files on the hard disk for the NeHt setup 
menus using the Open... dialog box. It is the same as the Saue 
as... dialog box except for a few minor differences. The Open 
dialog box has no text field for entering the name of the file. 
Also, setup file names can be selected fi-om the scroll window. 
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Select the Open... command from the File menu to open the 
dialog box. Use the upper portion of the dialog box to specify 
the folder containing tiie setup file. (See the Moving to a 
different folder and Moving to a different disk drive sections of 
this chapter for more information on changing folders.} 

Click the Neut, Last (uiith Data) or Reference (with Data) 
button to see a list of available setups in the scroll window. If 
you select Last or Reference, only files containing data are 
shown in the file list. Click on the name of the desired setup file 
to highlight it (see Figure 10-28). CHck the Open button to open 
the file and exit the dialog box. 



I Q Jim's Setups | 

csHord Disk 

[ Of<»e ] 

[ Open J 
(~Cancel ] 
Open which setup? 

® Neut O l-ast (uiith Data) O Reference (with Data) 



Figure 10-28. Opening a Next setup flle. 

When you save a setup file, the current analyzer configuration 
(number of data boards) is saved as part of fiie setup file. A 
setup file can only be used by analyzers with the same 
configuration. For example, if you save a setup while the 
analyzer is ccmfigured as a two-board, i92-chamiel analyzer, the 
setup file cannot be used by a one-board, 96-channel analyzer. 
It does not matter how many channels are actually used in the 
setup. 

Only setup files with matching configurations can be seen in the 
scroll window of the Open dialog box. If you do not see the 
setup file that you want to open, make sure the analyzer is 
configured for the correct number of data boards. Also make 
sure fiat you are not trying to open a file without data into Last 
or Reference. (See Chapter 4 for more information on the 
analyzer configuration.) 



□ Cache problem 12/24 

□ clocks (5 ns mode) 



D Harduiaie debug 



D Software debug 
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.yv. When you open a setup file for Next, only the Next Channel 
"'Y^" Setup, Next Trace Control Setup, and Next Arm Control Setup 
windows are affected If you want to retrieve data or a Timing 
Display format, you must open a Last or Reference setup and 
data file. When you open a setup file with data into Last or 
Reference, the setup information is used in the setup windows, 
the data is stored in the display windows, and the timing labels 
and timing format are used in the Timing Display. 



How to Overview 
Transfer 

You can use the Transfer menu to move setups and data 
between Last, Reference and Next. See the beginning of 
Chapter 5 for a complete explaination of the Last, Reference and 
Next. 



Transfering the setup and data from Last to Reference 



If you want to save the Last data temporarily while you take new 
recordings, you can transfer it to Reference. Keep in mind that a 
more permanent way to save Last data is to Save the data on the 
hard disk. 

You may also want to transfer data to the Reference memory to 
use the Compare features available in the Timing and State 
displays. Of course, you can also retrieve Reference data from 
the hard disk. 

To transfer the setup and data from Last to Reference, choose 
Last » Reference from the Transfer menu (see Figure 10-29). 
The old contents of the Reference setup menus and data buffer 
are overwritten with the Last setup and data. 



Transfer 
Last Reference, 



Last » NeKt 
Reference » Nent 



Figure 10-29. Transferring setup and 
data from Last to Reference. 



Transfering the setup from Last to Next 



The Last setup windows contain the setup that was used to 
collect the data in the Last buffer. This setup is not necessarily 
the same as the setup in the Next setup windows. If you want to 
use the Last setup for your next recording, you can transfer the 
setup from Last to Next. You could also save the Last setup on 
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the hard disk and then use it in Next, but transferring is much 
faster. 

To transfer the Last setup to Next, choose Last » NeHt from 
Tronc-f or m*>rm Thf» IMf Yt sp.tim Tnftnijs are overwritten 

with the information in the Last setup menus. 

Transfering the setup from Reference to Next 

The Reference setup menus contain the setup that was used to 
collect the data in the Reference buffer. This setup is not 
necessarily the same as the setup in Next. If you want to use the 
Reference setup for your next recording, you can transfer the 
setup from Reference to Next 

To transfer the Reference setup to Next, choose Reference » 
NeHt from the Transfer menu . The Next setup menus are 
overwritten With the information in the Reference setup menus. 



How to Print 



Overview 



Documentation is an important part of any project You can use 
the printing capabilities of the CLAS 4000 to get printouts of 
setup and data windows as well as long printouts of the entire 
memory buffers. 



Figure 10-30. Printer 
port icon. 



Rbout CLRS 4000... 



Chooser 



Control Panel ^ | 



Figure 10-31. Opening the 
Chooser. 



Connecting the printer 

To connect the printer to the computer, plug the printer cable into 
the printer port on the back. The printer icon appears above the 
port and is shown in Figure 10-30. 

Make sure the printer is plugged into an adequate pwer source 
and turn it on. Check the paper tray to make sure it contains a 
supply of the size paper you want to use. 

Selecting the printer in the Chooser 

Open the Chooser from the B menu at the far left of the menu 
bar (see Figure 10-31). 
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The Chooser window appears as shown in Figure 10-32. Qick 
on the printer icon in the left side of the window that matches the 
printer you are going to use. The box on the right side of the 
window lists the names of all printers of the specified type that 
are connected to the computer. Select the name of your printer 
and close the window. 



Open... 
Close 

Saue as... 
Saue as teKt... 



d§0 



Page Setup. 



Print UJindoiu... ^ 
Print Long... d§P 



Quit 

Restart 
Shut Douin 



Figure 10-33. Opening the 
Page Setup dialog box. 



ApplfShare lmag«Viiter 



^ 



Chooser 

Select a LaserWriter: 



LdSHrV/ritpr 



Background Printing: ® On O Off 



User Name: 



AppleTalk 



® Active 
O Inactive 



3.3.1 



Figure 10-32. Chooser window. 

If your printer type does not appear in the left side of the 
window, you probably do not have the file for that printer type 
in the system folder. 

Adjusting the page setup 

To adjust the page setup parameters, select Page Setup... from 
the File menu (see Figure 10-33). A dialog box appears, with 
default settings for paper size, image size, orientation, and 
special printer effects. The Page Setup dialog box depends on 
the printer you are using, but it should look similar to Figure 10- 
34. 



LaterWriter Page Setup 



Paper ® US Letter 
O US Legal 

Reduce or 
Enlarge: 

Orientation 



103% 



O B4 Letter O Tabloid 
O B5 Letter 

Printer Effects: 
^ Font Substitution? 
^TeHt Smoothing? 
^ Graphics Smoothing? 
lEI Faster Bitmap Printing? 



OK 

[ Cancel ] 
[Options] 
[ Help ] 



Figure 10-34. Page Setup Dialog Box 

Change the paper size if any paper other than the standard US 
Letter (8 1/2X11 inch) is being used. Reduce or enlarge the 
image by entering percent values from the keyboard. Even 
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increments such as 50% and 200% will produce the clearest 
results. Change the orientation if you want to print sideways on 
the paper. This creates printouts that are 8 1/2" tall and 11" 
wide. 



Unless you have a special need for unusual fonts or graphics, 
leave the special printer effects in their default settings. 

Printing the information in a window 

You can print the contents of the current window by using the 
Print iilindoui ... option from the Fiie menu. A printer dialog 
box appears and should look similar to the one in Figure 10-35. 



LaserUJriter "LaserlUriter" 



5.2 



Copies: 



Pages: <§> nil OProm: 



To: 



Couer Page: ® No O Pirst Page X) Last Page 
Paper Source: ® Paper Cassette O Manual Feed 



OK 
[ Cancel ] 
[ Help ] 



Figure 10-35. Print dialog box. 



In most cases, you can leave all parameters in at their default 
settings. Click OK to start the print job. The progress of the job 
will be indicated by message boxes that appear on your screen. 
For information on these messages, see your computer or printer 
manual. 



Printing a long document of State Display data 



You can print a long document of the State data. Open the State 
Display and select the Print Long... option from the File menu. 
The option is only selectable when one of the data display 
windows is open. The Print Selection Dialog box appears as 
shown in Figure 10-36. 



Print "State ILR l-Lastl" data in the 
follouiing range: 

® All Samples 

O Samples betmee n CI and C2 
O Samples QH through 4095 



Cancel 



Figure 10-36. Print Selection dialog box. 



Use the dialog box to specify which samples to print CUck in 
the appropriate radio button to print all samples, the samples 
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between the cursors, or the samples specified. Click the 
Print... button to close the Print Selection dialog box and open 
the Print dialog box. See the previous section for a complete 
explanation of the Print dialog box. 
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Trace Ctl 



s/Predefmed Mode I 



FuTi pga|y,e ^^^^ 



Shoui Patterns 
Range Detection... 
Shoiu Output Field 



Figure 11-1. Selecting Full 
Feature Trace Control. 



Chapter 6 explained how to use the Predefined mode of Trace 
Control to solve most of your triggering needs. The Predefined 
Tasks, however, cannot solve every application. For the more 
complex applications, you may need to use the increased 
capabilities of the FuU Feature Trace Control. 

This chapter explains how to use the Full Feature mode to build 
multi-step triggering schemes with counters, timers, branches, 
and loops. It is assumed that you have read Chapter 6 and are 
very familiar with Predefined mode, pattem definition, and all 
other setup windows. 

The Additional Triggering Techniques section of this chapter 
covers other Trace Control options that you may need for 
complex triggering. Some of these, like tiie OR groups and 
ranges, are also available in Predefined mode. 

To get into Full Feature mode, select Full Feature Mode from 
the Trace Ctl menu on the top menu bar (see Figure 1 1-1). 



Overview 



Getting to know Full Feature Trace Control 



The Trace Control window in Full Feature mode is slighdy 
different from the window in Predefined mode (see Figure 1 1- 
2). The Steps and Seq. menus are added to the right of the 
Tasks menu. Below these menus are the Append and Delete 
buttons. In Predefined nKxie, the entire triggering scheme 
consisted of a single Task. Full Feature mode allows you to 
combine Tasks and Steps to create multi-step triggering 
schemes. 



Trace Control [LR 1-NeHt] 



Tosks II Slept II Seq. | 



Step 




Condit ions 



I 



iSteo *D I store only If Input i« j-HHKHHHKHHl . 
Fill memory, then jstopj 



O 



Figure 11-2. Trace Control window in Full Feature mode. 
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Determining when to use a Task, Step or Sequence 

In Predefined mode, you can change a Trace Control level to one 
of the Tasks in the Tasks menu. In Full Feature mode, you can 
also select from the list of Steps and Sequences. 

In Chapter 6, you learned that the Predefined Tasks are macros 
created from low-level language steps. All the steps are hidden, 
and only the main parameters need to be selected. The 
Predefined Tasks do not cover all possible triggering 
applications, however. You may need to build your own setups 
out of the low-level language steps. 

The Steps menu lists all the low-level language steps that you 
can use to build complex triggering schemes (see Figure 11-3). 
The Steps contain a variety of Tools that offer different 
triggering capabilities. Other sections of this chapter provide 
more information on the Steps. 

Input Step 
Delay/Input Step 
Edge, Glitcti Step 
Count Euents Step 
Delay/Edge/ Step 
Loop/Delay/Edge/ Step 
Full Step 

Set Loop Counter 
Input Branch 
Delay/Input Branch 
Edge, Glitch Branch 
Delay/Edge/ Branch 
Loop/Oelay/Edge/ Branch 
Full Branch 



Figure 11-3. List of Steps. 

The Seq. (Sequences) menu contains a list of the Tasks. This 
menu provides the exact same triggering capabilities as the 
Tasks menu. The only difference is the way the Tasks are 
displayed. Tasks are macros created from Steps. When you 
select a Task from the Tasks menu, the Steps are hidden to make 
the Task easier to read and use. 

When you select a Task from the Seq. menu, it is displayed in 
an expanded form in a low-level language like the Steps. By 
looking at Tasks in sequence form, you can determine how the 
Tasks work on a more basic level. Use these as models for 
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creating your own multi-level Trace Control schemes using the 
Steps. 



Multi-level Highlighting a Trace Control Level 
Trace Control 

The operations described in the following sections require you to 
highhght a Trace Control level. To highlight the level, click on a 
place within the level boundaries that does not contain a 
changeable field. For example, Figure 11-4 shows clicking 
below the level name. 

Istep *p I Store only if Input is | =«K«HmHH| . 
Fill memory, then |stop| 



Figure 11-4. Highlighting a level. 



. If you click on a changeable field in the level, you can change 
" Y" the contents of the field, but the entire level is not highlighted. 

In fact, a good way to unhighlight a level is to momentarily click 

on one of the changeable fields. 



Adding a Trace Control level 



One of the main advantages of Full Feature Trace Control is the 
ability to create multi-level triggering schemes. The default Full 
Feature setup contains only one level. You can add a new level 
by either appending it to the current triggering scheme, or 
inserting it between two existing level. 

To append a new level, click the flppend button in the window 
or select flppend fix)m the Edit menu (see Figure 1 1-5). 



Tasks 1 


steps 


Seq. ||_ 


{ flppend 


[ Delete J 







Tasks 1 


Steps 1 


Seq. 1 


flppend [ Delete 1 





Figure 11-5. Appending a new level. 



Figure 11-6. Deleting a level. 



To insert a new level above an existing one, highlight the level 
and select 1 nsert from the Edit menu. 



Deleting a Trace Control level 



To delete a level firom the Trace Control scheme, highlight the 
level and click the Delete button or select Clear from the Edit 
menu (see Figure 1 1-6). 
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Changing a Trace Control level to a Task, Step, or 
Sequence 

Any level can be changed to a Task, Step, or Sequence. In 
Predefined mode, all you had to do was select a new Task from 
the Tasks menu. In Full Feature mode, changing a level is a 
two-step process. 

.w. Since a Full Feature setup can contain many levels, you must 
"'Y*' first highlight the level you want to change. If no levels are 
highlighted, the Tasks, Steps and Sequences are all greyed. 

After you have highlighted the level you want to change, you 
can select a new level from the lists of Tasks, Steps and 
Sequences. 

Steps Getting an overview of the Steps 

The fourteen Steps all have slightly different capabilities and can 
be combined to create powerful triggering schemes (see Figure 
1 1-7). Each of the first seven Steps can search for one condition 
and have one possible exit point These vary in complexity from 
the simple Input Step to the powerful Full Step. 

Input Step 
Delay/Input Step 
Edge, Glitch Step 
Count Euents Step 
Delay/Edge/ Step 
Loop/Delay/Edge/ Step 
Full Step 

Set Loop Counter 
Input Branch 
Delay/Input Branch 
Edge, Glitch Branch 
Delay/Edge/ Branch 
Loop/Delay/Edge/ Branch 
Full Branch 



Figure 11-7. Steps menu. 

The last six Steps have branching capabilities. They can search 
simultaneously for two separate conditions, and they have two 
possible exit points. Each of the first seven Steps have a branch 
version except the Count Euents Step. 
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Some complex applications require looping through a series of 
steps. For example, it takes five Steps to find a certain complex 
event You want to trigger on the tenth occurrence of this event 
In order to trigger, you need to loop through the five Steps ten 
times. Full Feature mode has a loop counter that you can use for 
this purpose. Just above the branches is a Step called, Set Loop 
Counter, which controls the loop counter. 

For complex applications, you may need to use several Steps to 
create a multi-level triggering scheme. 

Getting to know what triggering Tools are available 
in each Step 

When you build your triggering scheme, you can use complete 
Tasks from the Tasks menu, or individual Steps from the Steps 
menu. As you know. Tasks are actually made up of smaller 
pieces called "Steps." Similarly, the Steps are made up of 
smaller pieces called, "Tools." 

In order to decide which Steps to use for your triggering 
scheme, you need to know what Tools are available in each 
Step. The Steps have various Tools that perform triggering 
functions. 

For example, all the Steps except Set Loop Counter have the 
ability to search for a pattern. This is called the PATTERN 
SEARCH Tool. All the Steps can control the global timer. This 
is called the TIMER ON/OFF Tool. Steps with "LOOP" in their 
name can check the current loop counter value because they have 
the CHECK LOOP COUNT Tool. There are twelve different 
Tools, and each Step has a different combination of them 

The best way to pick a Step from the menu is to first decide what 
Tools you need, and then find the Step that has them. Table 1 1- 
1 lists all the available Tools. The description for each Tool 
includes the Tool's purpose and an example. Use this table to 
become familiar wiSi the Tools and find the ones you need. 

In each example, the Tool is shown in bold type and all the 
changeable fields in the example Step are underlined. 



167 



^ Part 3 Advanced uses of the CLAS 4000 



Tool Name 


Purpose and Example 


TIMER ON/OFF 


Purpose: Turn the global timer on or off. Timer keeps track of how much time 
is spent in Steps that have the timer enabled. 

Example: 

5?tep#A The timer is on. 

Store if input is. Pattern 1. 
Stop if input ia Pattern 2. 


SIMFLE STORE 


Purpose: Allows you to filter out unwanted data. Samples are only saved if they 
match the specified pattern, OR group, or range. 

Exanq)le: 

Step#A The timer is on. 

Store if inout is Pattern 1. 
Stop if input is Pattern 2. 


C3orcysrca> 


Purpose: Controls the flow of the triggering scheme. Tells what to do when the 
condition is found. 

Example: 

Step#A The tim?r is on. 

Store if input is Pattern 1. 
Stop if input is Pattern 2. 


PATTERN SEARCH 


Purpose: Seaichforapattem, OR group, or range to be true. You can also search 
for the pattern to be false by selecting "isn't" instead of "is." 

Example: 

Step#A The timer is on. 

Store if input is Pattern 1. 

Stop if input is Pattern 2. 


2NDG0TCySIDP 


Purpose: Allows branching. Searches for two separate c(mditions simultaneously. 
Example: 

Step #A The timer is on. 

Store if input is Pattern 1. 
Stop if input is Pattern 2. 
Qq ,QT\ if input is Pattern 3. 


COMPLEX STORE 


Purpose: Allows you to use transitions and other options as part of die store 
condition. Use this technique to make a transitional recording. 

Exanq)le: 

Step#A The timer is on. 

Store if A transition occurs and 

if input is Pattern 1. 
Stop if A sample occurs and 
if input is Pattern 2. 


EDGEDEIBCnON 


Purpose: Allows ym to use transitions and other options as part of the search 
condition. 

Example: 

Step#A The timer is on. 

Store if A sample Qccms and 

if input is Pattern 1. 
Stop if A transition occurs and 

if input is Pattgm 2. 


DELAY 


Purpose: Allows you to use a delay as part of the search condition. 
Example: 

Step #A The timer is on. Set delav for 200 samples. 

Store if input is Pattern 1. 
Stop if <_ delay and 
if input is Pattern 2. 
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Tool Name 


Purpose and Example 


CXDUNT EVENTS 


Purpose: Allows you to use the number of occurrences of an event as part of the 
search c(Midition. The event is defined on the last two lines. 

Example: 

Step #A Tne timer is on. Set delav for 200 cVciitS. 
Store if input is Pattern 1 and 

if A sample occurs. 
Stop if < event count and 

if input ia Pattern 2 and 

if A sample occurs. 
Event if input i& Pattern 3 and 

if A samnle occurs. 


INCJlEMENr LOOP COUNT 


Purpose: Specify the desired final loop count value in the "Preset. . ." line. The 
current loop coimter value is checked against this final value during a 
LOOP COUNT CHECK in another Step. The loop counter is incremented 
each time you pass through this level 

Exan^le: 

Step#A The timer is on. 

Preset the Loop Counter for IfiH Loops. 
Increment Loop on entering this step. 

and Store if A sample occurs and 

if input is Pattern 1. 
Gq on- 


LOOP COUNT CHECK 


Purpose: Checks to see if the loop counter has reached its final value. Same as 

DELAY except the condition "Delay" can be replaced by "The loop comf 
or "The count" The latter is the same as "Delay." 

Exan^le: 

Step #A The timer is on. Set delav for 200 samples. 
Store if A sample occurs and 

if input is Pattern 1. 
Stop if < The looD count and 

if A sample occurs and 

if input is Pattern 2. 


COUNTER CONTROL 


Purpose: In DELAY, you can use the delay counter to count within the Step. 

COUNTER CONTROL allows you to continue counting with the same- 
delay counter value even after going to other Steps. 

Exanq)le: 

Step#A The timer is on. The counter is on. 

Load delay for 2QQ smni2kS- 
Store if A sample occurs and 

if input is Pattern 1. 
fin on and Keep Counting 

if < The count and 

if A sample occurs and 

if input is Pattern 2. 



Table 11-1. The twelve Tools found in Steps. 
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Table 1 1-2 lists all the Steps and shows what Tools are available 
in each one. Once you know what Tools you need, use this 
table to pick a Step that has aU the required Tools for your 
application. 



T 0 0 L S 



Input Step 



Delay/input Step 




Edge, Glitch Step 



Count Euents Step 



Delay/Edge/ Step 



Loop/Delay/Edge/ Step 



Full Step 



Set Loop Counter 



Input Branch 



Delay/Input Branch 



Edge, Glitch Branch 



Delay/Edge/ Branch 



Loop/Oelay/Edge/ Branch 



Full Branch 



Figure 11-2. Tools available in each Step. 



As you become familiar with the capabilities of each Step, it may 
be helpful to consider how the Steps relate to each other. For 
example, a Delay/Input Step is just like an Input Step except 
it also has the DELAY Tool. 



Figure 1 1-8 shows the differences between the Steps. The ovals 
represent Tools, and the rectangles are the Steps. Follow the 
arrows from tiie top of the Figure to any of the Steps. All Steps 
contain tiie TIMER ON/OFF, SIMPLE STORE, and GOTO/STOP 
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Tools. The Input Step also contains the PATTERN SEARCH 
Tool. 

The Input Branch is the same as the Input Step except it has 

Loop/Oelay/Edge/ Step except it has the COUNTER CONTROL 
Tool. 



/ — m — N 

^ Ldge, Uhieh 1 



Branch 



^ TIMER on/off) 

^SIMPLE STORE^ 



c 



GOTO/STOP 



5) 



r — rocE — N 

V DETECTION y 



T 



rEds»,e«tch "1 



c 



COUN T 
EVENTS 



Count Events 
Step 



c 



PATTERN 




input St«p J 



DELAY 



r Delay /input 
L ^« J 

r ETOE N 

V DETECTION J 

( COMPLEX STOI^ ( COMPLKSTOR? ) 



T 

L 



f LOOP COUNT N 
V CH^CK J 



^Loop/Delay / ^ 
^ ^dqe^Step J" 

COUNTER A 
^ CONTROL J 



COMPLEX STORE 

/- tf^cftEheNT N 
V CQiyTER J 



2ND N 
V fiOTQ^STQP J 



ueiay /inpuT 
Branch 



C 215 \ 

V gQTO^STQP J 



ueiay /boge/ 
Branch 



] 



C 2ND N 
V GQTQ/STQP J 



^Loop/Delay / 
bJdae/ Branch ^ 



r FunStep ^ GOTO%TOP } 



c 



Fun Branch 



Figure 11-8. Tools available in each Step 
relative to other Steps. 
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OR Groups 
and Ranges 





OR &roups... 


Don't care 




w^HHHHHHHHK 




Pattern 1 




Pattern 2 




Pattern 3 




Pattern 4 




Pattern 5 




Pattern 6 




Pattern 7 




Pattern 8 




Pattern 9 




Pattern a 




Pattern b 




Pattern c 




Pattern d 




Pattern e 




Pattern f 





Figure 11-9. Selecting 
OR group. 



Using OR groups 

You can use an OR group as the search condition by selecting 
Neui OR Group... from the pattern pop-up menu as shown in 
Figure 1 1-9. The OR Group dialog box appears. Open the pop- 
up menus and select the pattems that you want to OR together 
(see Figure 11-10). If any of the pattems goes tme, the entire 
OR group is true. If you have defined ranges, you can use the 
ranges in the OR group also. 



-Ptttern l-»aPittern 2-»«P«ttern 3 




( 




i- 1 Pattern 11 + j- | Pattern 2 | + |- 


1 Pattern 3 | + 1 | 




1 1 


M 1 


1*1 


1 hi 1 




1 1 


H 1 


1*1 


1 hi 1 


I- 


1 1 


|.| 1 


hi 


1 I.I 1 


1 












Grovp Nmw: 






1 « 


1 [ Cancel ] 



Figure 11-10. OR Group dialog box. 

You can search for one of the pattems to be false by changing 
the "equal" sign in front of the pattem name to a "not-equal" 
sign. You can also name the OR group by typing a name in the 
field at the bottom of the dialog box. When you are finished, 
click OK to return to the Trace Control window. The name of 
the OR group appears as the search event (see Figure 1 1-11). 



iStep *p i Inie tiroer Is on| . 

IStorel tWllilputfit } hHHHHHHHKHl . 

Istopi [Ifl input fu ThPattem l-*-Pattera ZWattemT] 



Figure 11-11. Using the OR group 
in the Trace Control level. 



Once an OR group has been defined, you can use it in other 
levels by selecting OR groups... from the pattem pop-up menu . 
A dialog box appears with the names of all the existing OR 
groups. Select the OR group that you want to use. 

Deselect the OR group by selecting "Don't Care" for all 
pattems, then the OR group will disappear and you can again 
choose the pattems. 
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You can actually AND conditions together with the OR groups 
by using the "not-equal" capabilities. By using the logical NOT, 
an AND can be defined in terms of an OR: 



A *B = ( A + B) 

It is normally not necessary to AND patterns together because 
you can define a single pattern as certain values in many 
different groups. There are some applications, however, that 
require ANDing a pattern with a range. 

For example, you can trigger on a write to ROM, which is 
obviously an error condition. Define a pattem, "Write," that 

inHicflte.S a writP mnHitinn r><»fin<» n ramaf* "JffWA r-onrro tko* 

is the ROM address space. Use the "not-equal" in the OR group 
to AND the "Write" pattem with the "ROM range." In Figure 
11-12, the expression. 

Isn't { ( 5t "Write" ) OR ( out of "ROM range" ) }, 
is the same as 

is { ( = "Write" ) AND ( in "ROM range" ) } . 



cWrlte+outROM range 



UJrite | * |... I ROM ra... j * 



LAx LAx LAx Zjt.a. 



LAx LAx LAx Ext.i& 



[ Cancel ] 



Group Name: 



Ulr-'+ROM range- 



Until a sample isn't 



Then store 2048 



pr-*ROM range-] , 
HI more filtered inputs (2 to 65535) 
(204 8 mou ld be 50 percent of 4K memory » center trigger). 
Then |$top| . 

Figure 11-12. Triggering on a write to ROM using 
the ANDing capabilities of tlie OR group. 
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Using Ranges 



You can use a range as a trigger condition instead of a pattern. 
Open the Range dialog box by selecting Range Detection... 
fix)m the Trace Ctl menu ot clicking on the Range icon to the 
right of the Pattern icon (see figures 1 1-13). The Range dialog 
box appears as shown in Figure 11-14. 



sD^s Trace Control [LR 1-NeKtl = 


Tasks 


] 


Tasks: 











Figure 11-13. Range icon. 
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|Range 7 
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Figure 11-14. 


Range dialog box. 



Select a channel group from the pop-up menu at the top of the 
dialog box. The channel group can contain up to thirty-two 
channels. All the channels in the group must be on the same half 
of one data board. For example, define a 32-channel Address 
group using channels A31-A00, not A71-A40. Do not cross the 
channel 47/48 boundary. 

There are eight fields in the dialog box for defining specific 
range border values. These values are used to "tag" places in the 
Address space, for example. All addresses between two tags are 
in that range. You can use the tags to divide the Address space 
into eight contiguous ranges. If you want to define two non- 
contiguous ranges, define three contiguous ones, and ignore the 
one in the middle. Make sure to define the tags in ascending 
order. The range names appear at the left and can be changed by 
typing over the old ones. 
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After you have defined the ranges, you can select them from the 
pattern list pop-up menus in the Trace Control Steps, The range 
names do not appear until the ranges have been defined. The 
ranges are also not available in 5 ns or 10 ns internal clock 
modes. 

You will get an error message if a channel group that crosses the 
channel 47/48 boundary is selected in the top pop-up menu. 
You will also get an error message if the range tags are not 
defined in ascending order. For example, if the upper boundary 
of a range is below the lower boundary, you will get an error 
message when you close the window. Also, an error message 
appears if the group has been changed to a duplicate group. 

Transitions and Detecting Transitions 
Glitches 

The CLAS 4000 can detect transitions on a channel or group of 
channels when sampling data in all clock modes. There are two 
common applications for detecting transitions: transitional 
recording and edge detection. 

Transitional recording stores samples into the memory buffer 
only when the data changes. This is especially usefiil when the 
data appears in bursts. Transitional recording ignores the dead 
time between data bursts, and records at high sample rates when 
the data is changing. To use transitional recording, define the 
transition in the Pattem Definition window and then use the 
COMPLEX STORE Tool in one of the Steps. 

Edge detection searches for a pattem to become true. If it is 
akeady true when the search begins, the pattem must go false 
and then tme again to satisfy the search condition. To use edge 
detection, define the transition in the Pattem Definition window 

ct-nA tV\t»n nc<» tVio 'CrY^'C TXTJTTjr* I 'I f\M T/vil in <vrta rvP ♦Ua Cf-a-nn 



i~B Trace Control Pattem Definition [Lfl 1-NeHt] Hi 


|-6iltcii lUidtli-] 


flddress Data Status 


20ns g 


CQBiLcnaLBBi 




Glltch- 






Tran$ition- 







Figure 11-15. Deflning transitions in the 
Pattern Definition window. 



In order to use either type of transition 
detection in Trace Control, you must first 
define exactly what changes are to be 
considered a transition. A transition can be 
defined as a rising edge, falling edge, or either 
edge on a single channel or a group of 
channels. Transitions are defined in the upper 
portion of the Pattem Definition window as 
shown in Figure 11-15. 



The Transition"" line indicates what edges and channels will be 
used by Trace Control as criterion for detecting a transition. The 
default setup has hyphens for each character on the line. This 
means that the channels are not used for transition detection. 
Each character rqsresents up to four channels d^nding on the 
current display radix. If you want to define transitions on 
individual channels, you can temporarily change the radix to 
binary. 
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To define the transition, edit the Transition" line. Highlight the 
characters representing the desired channels and type a "0," "1," 
"2," or "3" to place a — , t, i, or t. The arrow symbols mean 
that a transition will be detected if the indicated rising edge, 
falhng edge, or either edge occurs_on any of the specified 
channels. A semi-care character, ^ indicates that not all the 
channels represented by the character are defined the same. 



iH Trace Control Pattern Definition [Lfl 1 -Nent] 


pGiitch Ulidtli-| 


Rddress Data Strobe 


20ns 118] 


Hex llHex II Binary | 


Giitch- 






Tronsition- 


tttt 1 — it 





For example, to define a transition as the rising 
edge of a strobe signal, put a t symbol over the 
strobe channel. To define a transition as any 
change on any channel in the Address bus, put 
Sit over all the Address bus channels (see 
Figure 11-16). 



Figure 11-16. Deflning Transitions in the 
Pattern Definition Window. 



Once you have defined the transition, you can use the transition 
Tools in tiie Steps. The COMPLEX STORE and EDGE DETECTION 
Tools allow you to specify "if a transition" as one of the 
conditions. 

To setup the Trace Control for transitional recording, use a Step 
like the Edge, Glitch Step that contains the COMPLEX STORE 
Tool. Specify storing only if a transition occurs as shown in 
Figure 11-17. 



iTrans I Inie timer is onj . 

Istorel [if] |fl tronsiti o nj [Occurs] and 
lifl input [is] Fh'hhhhhkkhI . 



Istopi lifl lfl sample Occursj and 



iff] input |1s | l-Pattem ij 



iTrans I The timer is on|. 

Istorcj [lfl |n samplej |Occurs| a nd 
[ifl I nput [is] Fhhkk hhkhhI . 

IStopI lifl I B transition) 



Occurs! and 



lifl input [is] ^Pattern 1 1 



Figure 11-17. Transitional Recording. 



Figure 11-18. Edge detection. 



9 



To set up the Trace Control for edge detection that finds a pattern 
going true, first define a transition as any change on any channel 
used in the pattern. Then use a Step like the Edge, Glitch Step 
that contains the EDGE DETECTION Tool. You can search for a 
transition to occur and the pattern to be true. This setup finds 
when the data on the channels changes to the desired pattern (see 
Figure 11-18). 

The advantage of using this method of edge detection instead of 
using two Steps to search for the pattern to be false and then 
true, is that you can search for an edge while using other Trace 
Control Tools in parallel For example, by using the 
Delay/Edge/ Branch, you can easily trigger if a pattern does 
not go true within a specified time (see Figure 11-19). Define 
the transition as any change on any channel used in tiie pattern. 
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Figure 11-19. Trigger when a pattern fails to go true within a specifled time. 

.vA.'. Keep in mind that you should only use transition detection when 
■'Y ^' sampling in 20 ns internal clock mode. If you want to use edge 
detection with an external sample clock or a slower internal rate, 
you must use one of the following two methods: 

1) If all you want to do is trigger when a pattern goes 
true, you can use the Simple Edge Trigger Task. 

2) If the edge detection is only a portion of your 
triggering scheme, use two Steps in a row. In the 
first Step, search for the pattern to be false and then 
go on. In the second Step, search for the pattern to 
be true. 



Detecting Glitches 

channels. The glitch detection is very similar to the transition 
detection. You must first define the glitch in the Pattern 
Definition window, and then use the EDGE DETECnON Tool to 
specify "if fl glitch." Glitch detection is independent from 
sample rate. 
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Figure 11-20. Defining the glitch. 



Define the glitch using the upper portion of the 
Pattern Definition window (see Figure 1 1-20). 
First specify the channels to be monitored by 
the glitch detection circuitry using the Glitch- 
line. Enable a channel by typing a" 1." If the 
group is displayed in a radix that has more than 
one channel represented by a character, you can 
type a value containing I's for the channels you 
want enabled. A checkmark appears for that 
channel. 
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For example, if the group is displayed in Hex, type an "F" to 
enable all four channels or a "3" to enable only the lower two 
channels. 



You also need to define the glitch width. A glitch is a pulse (i.e. 
_n_ or ""IT" ) that is narrower than any id pulse in your 
system. In the upper left comer of the Pattern Definition 
window, specify Ae pulse width that you want to consider as a 
glitch. The glitch detection hardware checks the enabled 
channels every 20 ns to watch for glitches. For example, if you 
specify 20 ns glitch width, the glitch hardware watches for 
pulses that were seen by only one 20 ns check. 

.>k'. Since the channels enabled for glitch detection are only checked 
"'Y^" every 20 ns, there is some uncertainty about the exact width of 
the pulses detected as glitches. 

For example, set the glitch width to 20 ns and enable a channel 
that has a 30 ns pulse. The channel is checked asynchronously 
every 20 ns by the glitch circuitry. In one case, the channel may 
be checked a the beginning o f the pu lse and again 20 ns later 

near the end of the pulse ( IT tl_ ). In this case, the pulse is 

seen by two 20 ns checks and is considered 40 ns wide. It is 
not considered to be a glitch. 

In another case, the channel may be checked just before the 
pulse, onc e in th e center of the pulse, and once again after the 
pulse ( - JLTTTL ). In this case, the pulse is seen by only one 
20 ns check and is considered to be a glitch. 

With the glitch width set to 20 ns, there is a 100% chance that a 
5-20 ns pulse will be seen as a glitch, 50% chance for a 30 ns 
pulse, and 0% for a 38 ns pulse. 



ISIitch \ iThe timer is on|. 

Store I [IflB tamplej |Occur»| and 



-HKKKHHHKH 



[ifl Input jfj ^ 

IStopI [Ifl Ifl glltchTloccur*! and 
lifl input [is] |-K»»HKHHKK| 



Figure 11-21. Triggering on a Glitch. 



After you have defined the glitch, you can use 
glitch detection in a Trace Control Step that 
contains the EDGE DETECTION Tool. For 
example, to trigger on a glitch, specify "if fl 
Glitch" in an Edge, Glitch Step (see Figure 
11-21). The Glitch feature had not been fully 
implemented at the time this manual was 
written. 



Timer, Using the timer 
Counters, 

and Loops The Trace Control has a global 32-bit timer that you can use to 
time various events with 20 ns resolution. For example, you 
can determine how much time is spent in a certain subroutine, or 
how long it takes to service an interrupt. The maximum time 
recorded is about 85 seconds. 
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On the first line of each Step, you can specify whether or not 
you want the timer to run by selecting either Pause the timer 
or The Tim er is on from the timer field (see Figure 1 1-22). The 
timer is reset to zero when you arm the analyzer and cannot be 
resei. again uuimg the 



Pause the timet 



|Step#1 I kThs timer is on 



Store I [Ifl input [is] |=HHHH»HStiiH 



IStopI [Ifl input [is] hKHKHHHHHHl . 



Figure 11-22. Timer field in a Step. 

As the CLAS 4000 makes a recording, it runs or pauses the 
timer based on the timer field of the currently active Step. At the 
end of the recording, the final timer value is the total cumulative 
time spent in all Steps that had the timer on. 

One application for this feature is timing how long it takes to 
execute a subroutine. Set up the Trace Control to search for the 
start of the subroutine in the first Step and the end of the 
subroutine in the second Step. Have the timer off while you are 
searching for the subroutine to start, and then turn it on while 
you are in the subroutine (see Figure 1 1-23). 



iFind Sub 



Pause the timer 



IStorej [if] input 
|Go on| [if] input |is| 



'HHHHKHHHHI 
-Start Sub I . 



Iln Sub I iThe timer is on| 



lc<.»..«l rs«i FTTI l-uuuwuuuuwl 



IStopI [if] input [is) j-End Sub| 



Final Interuai Time 
Final Counter ilalue - 
Final Loop Counter Ualue = 



16.169 ms 



OK 



Figure 11-23. Timing a subroutine. 



Figure 11-24. Timing Info dialog box. 



The final timer value can be seen by selecting Timing I nf o ... 
from the Options menu of the Timing Display. The Timing Info 
dialog box appears as shown in Figure 1 1-24. The top line 
contains the timer value. 
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Using the delay counter 

One of the counters available in the Trace Control is the delay 
counter. Unlike the global timer which cannot be reset during a 
recording, the delay counter is reset at the beginning of each new 
Step so it can be used repeatedly. 



Brtwi I iTIwtliBwheBl.SatdrtaMforflOa IH |«ample«| 



nil Inwrt list l«f ttefim . 



Figure 11-25. Using the Delay counter. 



You can use the delay counter in any Step that 
has Delay or Full in its name because it has the 
DELAY Tool (see Figure 11-25). The Full 
Step and Full Branch also have the COUNTER 
CONTROL Tool which allows you to prevent 
the counter from being reset when you go to a 
new Step. If the counter is not reset, you can 
choose whether or not to count in the Step. 
Selecting a delay in the first level results in a 
delay of 64K, 

.w. The delay counter is not available in the first Trace Control level. 

"y " If you want to use the counter at the beginning of your triggering 
scheme, make the first Step a simple "go on if anything" I nput 
Step and then use the counter in the second Step. 



Using loops 

You can use the Count Euents Step to count the occurrences of 
events. This works very well for simple events, but not for 
complex ones. To count complex events, you can use the loop 
counter to pass through several Steps a certain number of times. 



line loop I iThe timer Is on| . 

Preset Loop Counter for |2 ~~\ ^ Loops, 
increment Loop on entering tills step 




Figure 11-26. Set Loop Count Step. 



When you are using the loop counter, you must 
have one, and only one. Set Loop Counter 
Step in your Trace Control scheme (see Figure 
1 1-26). The Step has two functions. First, 
use the Preset... line to specify the desired 
final loop count. Second, each time you pass 
through this Step, the loop counter is 
incremented by one. You can use a Step that 
has the CHECK LOOP COUNT Tool to check the 
current loop counter value against the desired 
final loop count. 



For example, if the event you want to count is the execution of a 
conditional jump instruction, you need two Steps just to find the 
event. The first Step would search for the jump instruction to be 
fetched, and the second Step would figure out whether or not the 
jump was taken (see Figure 11-27). 

A delay is used in the second Step because the instructions 
imme(fiately following the jump are prefetched regardless of 
whether or not the jump was taken. If the jump's destination 
address is not seen within in three samples, however, the jump 
was not taken. 
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iFind Jmpj iThe timer Uonj . 

[in input 

nn iiipilt 



-HHHHHHHKHI 



klumped?! iThe timer i« on|. Set delay for [4] 



IStorej Hfl Input [is] |=HHH»»HHKh1 

Istopi [IflRl dela g and 

Ilf] input |-De$t addr) . 

jTliflF delay and 
isl |««iiKI 



leampletl 



or 1 60 to Find Jmp 



[Ifl Input M I««kkkhhhhhI 



Figure 11-27. Finding a complex event. 

The two steps in Figure 1 1-27 can be used to find one 
occurrence of the complex event. To find the 20th occurrence of 
the event, you can use the loop counter as shown in Figure 1 1- 
28. 



iJumped?! iTltetlmer it onj . Set d elay fori 4 

lifl input [u] i-iWHHHHKHWl 
{iflj<j dei ay and 
tifl Input (ji) 



Find JmpI iTIte timer It en| . 

[in input fit 
Dfl input lis 



-khhkhhwhhI 



"Jmp intti 




orlSotoFInd Jmp 



delay and 



Inccntrl hie timer it enT 



Pruset Loop Counter for 120 



Loops. 



Incr ement Loo p on entering this s tep 
and Istorel Ilf l |ft sample! lOccurtI and 
Ilfl Input fisl l-HHKHWHHHKl . 



I20th7 



1 iTIie timer It on | . Set de l ay for [2048 
Istorel [If] Ifl sample] loccurtj and 



IsamplasI 



Ilfl Input 

IStopI Ilfl 

lifl lHsami 

Ilfl 




Occurs! and 
HKHWHKHKKl . 



1 |<j [Th e loop count I and 
iOccunit and 
HKHHKHmiHl . 



Figure 11-28. Using the loop counter 
to trigger on the 20th complex event. 

After finding the executed jump in the Jumped? Step, you go 
on and increment the loop counter in the Inc cntr Step. Then 
you go on and checlc the loop count in the 20th? Step. This is a 
complex Step, but you are really only using it for the fourth and 
seventh lines. If you have reached the find loop count, this is 
the 20th occurrence and you stop. If the loop count is still less 
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than the d^ired final value, you loop back to the Find Jmp 
Step. 

.yv. The delay counter is not available in the first Trace Control level. 

"'y' If you want to use the counter at the beginning of your triggering 
schenae, make the first Step a sin5)le "go on if anything" I nput 
Step and then use the counter in the second Step. 



Additional Positioning the trigger point 

Triggering 

Techniques 

As you learned in Oiapter 6, the Predefined Tasks have a Fill 
element that allows you to specify how many post-trigger 
samples to take. By adjusting the number of post-trigger 
saniples taken, you can position die trigger point anywhere in 
memory. If you take more than 4K post-trigger samples, the 
trigger point is moved completely out of memory and the buffer 
contains a 4K window of data that occurred long after the 
trigger. 

The same post-trigger fill principles apply to the Steps, except 
there is no predefined Rll element. You must create the fill by 
appending a Task or Step that collects the desired additional 
samples. 



iriil I iH>c timer It onl. Set delay for [4000 | 



Store I Clfl Input |^ i-HHKHHHKHiH . 
StopI DfiR dela y end 

(If] Input [is] |-hkhkhhhhh1 . 



Figure 11-29. Post-trigger fill. 



One of the easiest methods is to append a Delay/ input Step to 
the end of your triggering scheme. Set the delay for the number 
of post-uigger samples you want to collect In the example in 
Figure 1 1-29, 4000 post-trigger samples will be collected, 
leaving only 95 pre-trigger samples. The trigger point will be at 
sample 95. 

.w. Do not use Steps with delay conditions on the first Trace Control 
"y" level. Use an input step, then use the counter in the second 
step. 



Using the output links 



The CLAS 4000 can send two types of output signals from the 
CLAS 4000 chassis to other instruments. Link and Trigger Out. 
The Link output can be used to notify tte target system or other 
insuiunents that the analyzer is capturing data. Both of the 
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output signals are available from connectors on the fix)nt of the 
analyzer. 

The Trigger Out is a short pulse that can be sent when a certain 
event is found. Since it can be generated based on a ccniplex set 
of conditions, an oscilloscope or other instrument can be 
triggered for a very specific event. Many Trigger Out signals 
can be generated in one recording. The time between the events, 
or their frequency can be determined by connecting a timer or 
counter to diis output. 

Selecting the last item in the Trace Ctl menu toggles the Outputs 
field on and off. You can also toggle the field by clicking the 
Outputs icon to the right of the Pattern and Range icons (see 
Figure 1 1-30). When the Outputs are enabled, an Outputs field 
appears to the right of each Trace Control level. Click on the 
field to open the outputs pop-up menu. 



ID^s Trace Control [LR 1 -NoKt] g 


Tasks 1 


Tasks: 




BISSiL 


1 ^^^P H 1 



Figure 11-30. Outputs icon. 

The first option is reserved for future use. The second option. 
Send a Unk to the Local Analyzers" (disable 'external link 
out' for this step) causes the Link Output signal on the chassis to 
go true (low) during the subsequent Trace Control level. The 
Link signal is negative TTL (-3.5 V to 0 V) and remains true 
while the analyzer is recording. 

The third option. Send a trigger pulse outside, sends a 
20 ns TTL pulse to the Trigger Output connector on the chassis 
when leaving the Trace Control level. 

When you select either of these options, a corresponding icon 
appears in Outputs field as shown in Figure 11-31. Selecting 
the option from the pop-up menu again turns the feature off. 



Trace Control {Lfl l-NoKt] 



Tasks iPsteps II Seq. j [Steps; Input Step 



Append ]{lk'.\iiUi liygiD 



I L»v«1j Fr»» : 1 4 



Step ■ 



Condit ions 



I Outputs 



The timer is on|. 



Store! lif J input \isl -HKHKKKKHK 



I Stop] Ilfl Input [uTHhhhhhhhhh 



Ha 



Figure llOl. Outputs field with both options selected. 
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The output signals appear on the chassis connectors 260 ns or 
280 ns after the sample that satisfies the Trace Control condition 
for that level. The potential variation is due to asynchronous 
sampling uncertainty and is fixed during any single recording. 

Catalog of Steps Learning each Step 

This catalog of Steps allows you to see all the capabilities of the 
Steps without having to open each one from the Trace Control 
window. The information for each Step includes a picture of the 
Step and a table showing which Tools are available. 
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Input step 



Tools Available: 




TIMER ON/OFF 




SIMPLE STORE 


•>/ 


GOTO/STOP 




PATTERN SEARCH 




2iNT> GOTO/STOP 




COMPLEX CTORE 




EDGEDEIECnON 




DELAY 




COUNT EVENTS 




INCREMENT LOOP COLW 




LOOP COUNT CHECK 




COUNTER CONTROL 



Istep #1 I |The timer is on| . 



Storel [if] input |js] |=HKKHHHHHH| 



StopI [if] input |i$| |=Pattern \ \ . 



Delay/Input Step 







TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2nd GOTO/STOP 




COMPLEX STORE 




EDGEDEIECnON 




DELAY 








INCREMENT LOOP COUNT 




LOOT CDUNT CHECK 




COUNTER CONTROL 



ktPD #1 1 The timer is onj. Set delaii for 2048 i) samples} . 




$tore| [if] inuutlisl -H»»HHHHKK| . 


StopI lifl [-] delay and 


lifl input fisi -Pattern 1 1 . 
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Edge, Glitch Step 



Tools Available: 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2ND GOTO/STOP 




COMPLEX STORE 




EDGEDETBCnON 




DELAY 




COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOPCOUNT CHECK 




COUNTER CONTROL 



Step ^^1 1 The timer is on| . 



Store! Hfl |fl sample] [Occurs | and 



[if] input 



IS 



=KKHKKKKHK 



Stop! [if] |fl sample] | Occurs | and 



lif] input |-PatternT| . 



Count Events Step 



Tools Available 


✓ 


TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2nd GOTO/STOP 




COMPLEX STORE 




EDCB DETECTION 




DELAY 


v/ 


COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOPCOUNT CHECK 




COUNTER CONTROL 



IStep #1 I 



Store 



The timer i$ on| . Set delay for |2048 I B 
|Ts] hKKKKKHKKHl and 

in 



euents. 



UTl input 
lifl R sample I | Occurs | 
Istopi liflQ euent count and 

[Ifl input [is hPattem T| and 
[ifl |fl sample] | Occurs! . 



Euent lif] input is [-Pattern 2| and 
[if] |fl sample] occurs . 
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Delay/Edge/ Step 



Tools Available 




TIMER ON/OFF 


-/ 


SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2ND GOTO/STOP 




COMPLEX STORE 




EDGEDEIECnON 




DELAY 




COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOP COUNT CHECK 




COUNim CONTROL 



2048 



Istep #1 i The timer is on| . Set delay for 

I Store I [if] |R sample] Occun8| a nd 

[if] inputfis] I-KHHHHHHHHI . 
Istopi [i f] g tfc'ay 



Ilfl lfl sample, 
[If] input 



I Occurs I and 
'Pattern 1 



Loop/Delay /Edge/ 
Step 



Tools Available 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2ND GOTO/STOP 




COMPLEX STORE 




EDGEDEIECnON 




DELAY 




COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOP CDUNT CHECK 




COUNTER CONTROL 



2048 



Istep *1 \ The timer is on| . Set del ay for 

I Store] lifl In sample] I Occurs! and 
[if] input Ijs) 
lifir 




-KHKKKKHHH 



|fl sam 



The loop count! and 



[ifl |fl sample 



[Ifl input fisi j-Pattem 1 1 . 



Occurs 



and 
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Full Step 



Tools Available 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 


✓ 


PATTERN SEARCH 




2ND GOTO/STOP 




COMPLEX STORE 




EDGEDEIECnON 


✓ 


DELAY 




COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOP COUNT CHECK 


✓ 


COUNTER CONTRO- 



Istep #1 1 The timer is on| . The counter is on| . 



Load delay to 



2048 



IsamplesI 



Store I [ifl |fl sample] |Occurs| and 



Iff] in put [isl |=H»HHKHHHH| . 
|Stop| and Load Counter] 

Occurs! and 



[if] |fl sample 



Ilfl [»] jThe count] and 



[if] input [is] hPattern l| . 



Set Loop Counter 



Tools Available 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2nd GOTO/STOP 




COMPLEX STORE 




EDCBDEIECnON 




DELAY 




COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOP COUNT CHECK 




COUNTER CONTROL 



Istep I iThe timer is on| . 

Preset Loop Counter for 



15 



Loops. 



Increment Loop on entering this step 
and Istorel Ilfl H sample) | Occurs! and 
[If] input [Is] |=HHKHHKHKh1 . 



Go on 
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Input Branch 



Tools Available 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2nd GOTO/STOP 




COMRUEX STORE 




EDGEDEIECnON 




DELAY 




COUNTEVENTS 




INCREMENT LOOP COUNT 




LOOP COUNT CHECK 




COLWER CONTROL 



Istep #1 1 The timer is on|. 


Store) [if] input [is 


1 =k»k»kkkkk| . 


|Stop| [if] input [is] 


^Pattern 1 1 . 


or! Go Qn| [if] input [is 


! hPattem 2| -. 



Delay/Input Branch 







TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2ND GOTO/STOP 




COMPLEX STORE 




EDGEDETBCnON 




DELAY 




COLWT EVENTS 




INCREMENT LOOP COUNT 




LOOP COUNT CHECK 




COUNTER CONTROL 



Istep *1 i The timer is on| . Set d elay for 



2048 



Storel nn input |i$l |"KHHHHHHKH| 



I Stop I [iflF] dela y and 

[if] input I]?! I-Pattern 1 



or |Go onj [if]Q delay and 

[if] input i -Pattern 2| 



sampiesi 
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Edge, Glitch Branch 



Tools Available 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 




2nd GOTO/STOP 




CDMFLEX STORE 




EDCEDEIECnON 




DELAY 




CX)UNT EVENTS 




INCITEMENT LOOP CX)UNT 




LOOP CXXJNT CHECK 




COUNTER CONTROL 



IStep #1 1 |The timer is on 



Store I [If] |fl samplel |Occurs| and 



[if] input 



IS 



=KKKHKKKKK 



StopI [ifl |fl sample] |Occurs| and 



or 



[if] input |ls] ^Pattern 1 1 . 
Go on| [ifl fl sample] Occurs] and 



[ifl input [is] hPattern f] . 



Delay/Edge/ Branch 



Tools Available 




TIMER ON/OFF 




SIMPLE STORE 


s/ 


GOTO/STOP 


s/ 


PATTERN SEARCH 


s/ 


2nd GOTO/STOP 




COMPLEX STORE 




EDGE DETECTION 




DELAY 




COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOP COUNT CHECK 




COUNTER CONTROL 



IStep *1 I The timer is on| . Set delay Tor 
I Store I [ifl Ifl sample* 



^ - -|| 7 | T ^77 1 ■■P':'^!'^'^^' 

Iifl Input FhhkkhkhuhI . 



IStopI [I T] g delay and 

[IT] |fl sample] |Occurs| an d 
[IT] Input I is I I -Pattern 1 1 . 
or |6o on| [if] Q delay and 

[If] |H sample] | Occurs | and 



[ifl input hPattem 2 
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Loop/Delay /Edge/ 
Branch 



1 Tools Available 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 




PATTERN SEARCH 


-/ 


2ND GOTO/STOP 




COMPLEX STORE 




EDGEDEIECliON 




DELAY 




COUNT EVENTS 




INCREMENT LOOP COUNT 




LOOP COUNT CHECK 




COUNTER CONTROL 



lstep#l I iThe timer is on|. Set de l ay Tor [2048 
[store! [ifl |fl sample) [Occurs! a nd 

[ifl input [is) [ ^_HHHHHHHH| . 
[stop] [i flf^ [The count! an d 
lifl [fl sample! j Occurs! an d 
lifl input [is) l-PatternTj . 
or [so on| [ifl[J |The loop count} and 
[ifl [b sample! [Occurs! a nd 
[if] input [=Pattem2| . 



samples! 



Full Branch 



Tools Available 




TIMER ON/OFF 




SIMPLE STORE 




GOTO/STOP 


s/ 


PATTERN SEARCH 




2nd GOTO/STOP 




COMPLEX srroRE 




EDGEDEIECnON 




DELAY 








INCREMENT LOOP COUNT 




LOOP COUNT CHECK 




COUNTER CONTROL 



Istep #1 I iThe timer is on I . [The counter is on I . 

Load delay to |2048 | |^ jsamplesi 



[store! lifl |fl samplel |Occurs| and 

lifl in put [ji] RTkHHHHKHHI . 

[stopi and [load Counter! 

lifl |b samplel [OccursI and 



or 



lifl 2 [The count! and 
[ifl Inp ut [is] [^Pattern If . 
Go on! and [Keep countingi 



[ifl H sample 



Occurs 



(ifl |=j iThe loop count 



and 

and 



[ifl input [is] FPattern ^\ . 
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♦ Chapter 12 



Advanced Clocking Techniques ♦ 




Multimodule Clock Probe to synchronize multiple data boards 
for external clocking. The second section explains how to use 
phase locking techniques to reduce setup and hold times. 



This section describes the Multimodule Qock Probe (P/N 
A70070) which is supplied as an accessory to the (XAS 4000. 
This probe is used to synchronized external clock inputs to a 
logic analyzer that is configured with two or more 96-channel 
data board modules. The probe supplies inputs for up to six 
clock signals and a ground connection. 



The Multimodule Clock Probe must be used whenever you are 
using an extemal clock to coUect data on more than one data 
board. 

Using the multi-module clock probe 

The the Multimodule Clock Probe consists of the following: 

• One Clock Probe Case 

• One Coax Cable attached to the Probe Case 

• Four Qock Probe Interface Cables attached to the 
Probe Case 

• One Coimector with Flying Leads and grabbers. 

• Four Clock Probe Interface Adapters 

The Coax Cable transmits a 100 MHz synchronization signal 
from the Conorol Board in the CLAS 4000 chassis to the clock 
probe (see ® in Figure 12-1). 

The four Clock Probe Interface Cables are flat ribbon 
cables that supply extemal clock signals to the analyzer (see CD in 
Figure 12-1), 

The Connector with Flying Leads attaches to the probe 
case. The seven leads consist of six clock input lines for 
channels 90-95, and one ground line. Use the grabbers to 
connect to signals that you want to use in your clock equations 
(see © in Figure 12-1). 

The Four Clock Probe Interface Adapters are small 
boards with three connectors that are used to connect the flat 
ribbon cables to the Z probe connectors on the data boards (see 
©in Figure 12-1). 



Multimodule 
Clock Probe 



General description 
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Chapter 12 Advanced Clocking Techniques 



Use the following procedure and Figure 12-1 to connect the 
Multimodule Clock Probe to the CLAS 4000. 

1 . Remove the Z data probes from the Z probe 
connectors on the data boards, 

2 . Install the Clock Probe Interface Adapters ( © ) into 
the Z probe connectors on the data boards. 

3 . Plug the Z data probes into these Clock Probe 
Interface Adapters. 

4 . Locate the Clock Probe Interface Cable ((D) from 
the Multimodule Clock Probe that is labeled, 
•TOWER, GROUND, THRESHOLD." Connect 
this cable to the Clock Probe Interface Adapter ( ® ) 
installed in the Z connector of the lowest data board. 

5 . Connect the remaining Clock Probe Interface Cables 
( CD ) to the other Clock Probe Interface Adapters 

( ® ). 

6. ConnecttheCoaxCable(®)tooneoftheCLK 
OUT jacks on the CLAS 4000 Control Board. 

When you define your external clock equations in the Channel 
Setup window, use the channels A90-A95 as the clock inputs. 
The clock signals are automatically routed to the other data 
boards and synchronized Keep in mind that channels 90-95 of 

all the data boards are now dedicated clock channels and cannot 
be used as regular data inputs from the data probes. 

Phase locking General description 

This section describes how to use Phase Locking techniques to 
reduce the setup time requirement for data sampled by the CLAS 
4000 with an external clock. 

The ECL Sync input connector on the CLAS 4000 chassis 
allows you to reduce the data setup time by synchronizing the 
analyzer to the target board Your target clock replaces the 
internal timebase of the analyzer. The Sync connector must be 
connected to a clock signal on the user's target board that is 
twice the desired sample rate and should be between 50 MHz 
and 100 MHz. Data is collected using the standard external 
clocking techniques. Note that the time stamp information will 
not be correct because the internal timebase of the analyzer has 
been changed. 

Phase locking techniques 

The CLAS 4000 Logic Analyzer (LA) has an internal clock 
running at 100 MHz. This 10 ns clock forms the timebase for 
all the analyzer's internal functions. This clock is also used for 
sampling data in internal clock mode. The internal sample rates 
are multiples of this 10 ns clock in a 1-2-5 sequence, hi 20 ns 
sampling mode, data is collected on every other rising edge of 
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the 10 ns clock. In 10 ns mode, data is collected on every rising 
edge, and in 5 ns mode, data is collected on both edges. 

In external clocking mode, the target system clock is used by the 
analyzer to sample data. This Target Clock is checked on both 
edges of the internal 10 ns clock (i.e. every 5 ns). When the 
analyzer detects that the Target Clock has gone high, it saves the 
data from the previous 5 ns checking time. This is the data 
present just prior to the rising edge of the Target Clock. 

Since the analyzer is only checking the Target Qock every 5 ns, 
it does not know exactly when the clock went high. If a 5 ns 
check barely catches the rising edge of the Target Clock, the 
analyzer will save data that was present 5 ns before the rising 
edge. Therefore, in order to be sure the data is valid, it must be 
present f(x at least 5 ns before the rising edge of the Target 
Clock. (There is also some channel-to-channel skew, so the 
required setup time is actually about 9 ns.) 

If the data setup time on the target system is less than 5 ns, it is 
very possible that the data can become valid after the 5 ns check 
that is used to save the data. In Figure 12-2, the clock is 
checked at time A and found to be low. It is checked again at 
time B and found to be high. Therefore, the data is saved from 
time A. In this case, the data will be erroneous because it does 
not become valid until after time A. 



100 MHz LA Clock 



Target Clock 



Data 




Sampled Target Clock / \ / / 

Saved Data Samples 



^2nd sampled 



Figure 12-2. Using an external clock without Phase Locking. 

If the Target Clock is checked 1 ns before the rising edge, it will 
be detected as low and the next check will find that it has gone 
high. The analyzer will then save the data that was present 1 ns 
before the rising edge. If the analyzer always checked the Target 
Clock about 1 ns prior to the rising edge, then the analyzer 
would always save the data that was present about 1 ns before 
the rising edge, and the required setup tune for the data would be 
reduced to approximately the channel-to-channel skew. 
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The analyzer can be set up to always check the Target Clock at a 
certain tune by synchronizing the analyzer's internal timebase to 
the target system. This can be done by using the EQL Sync 
input on the CLAS 4000 chassis. 

Connect an ECL clock signal to this input connector that is at 
least twice the frequency of the Target Clock (i.e. the frequency 
can be 2X, 3X, 4X, etc.). The clock signal should also be 
between 50 MHz and 100 MHz and must have a 50% duty 
cycle. In most cases, a clock signal twice the frequency (2X) of 
your Target Clock is sufficient 

This Target 2X Clock must be synchronous to the Target Clock, 
but it does not have to be in phase (i.e. there can be some fixed 
delay from one clock to the other). Once it has been selected by 
the software, the Target 2X Clock replaces the analyzer's 10 ns 
internal timebase clock and is used for all internal analyzer 
functions. 



The Target 2X Clock can be selected as the analyzer's new 
timebase in the Master Clock window under the Control menu in 
the analyzer software (see Figures 12-3 and 1 2-4). If E k t e r n a I 
Master Clock is selected, a shifted version of the Target 2X 
Clock (called the Shifted Target 2X Clock) becomes the 
analyzer's internal master clock. 



Control 



Shou! Configuratio 
Hide Status 



Master Clock 



Connect Logic flnalyzer(s) 



Enau'ie Time Correlation 



Figure 12-3. Opening 
the 

Master Clock Window 



O Internal Master Clock 
^EHternal Master Clock 

Delay: 0 | 



Nano Seconds 



[[ OK ]\ [ Cancel ] 



Figure 12-4. Master Clock window. 

The Master Qock window also contains a delay field that is used 
to shift the Shifted Target 2X Clock in the analyzer relative to the 
Target Clock in 0.5 ns steps. When the Shifted Target 2X 
Clock has been shifted to exactly the right phase, the Target 
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Clock will always be checked just prior to its rising edge, and 
the analyzer can collect valid data even if the data setup time is 
less than 5 ns. 



In Figure 12-5, the analyzer uses the Shifted Target 2X Clock 
for its internal timebase. The Target Clock is checked at time A 
and found to be low. It is check^ again at time B and found to 
be high. Therefore, the data is saved from time A. In this case, 
the data will be valid because time A will always occur just prior 
to the rising edge of the target clock, and the data is always valid 
at this time. 



Target 2X Clock 



Shifted Target 2X 
Clock 

Target Clock 



Data 

Sampled Target Clock 
Saved Data Samples 




X 



Ist sample 



X 



2nd sample 



3rd 



Figure 12-5. Using an external clock with Phase Locking. 

When EHtemai Master Clock is selected in the Master Clock 
window, a delay value must be entered in the delay field (see 
Figure 12-6). Changing the delay shifts the Shifted Target 2X 
Qock in the analyzer relative to the Target Qock. The delay 
should be set such that one of the edges of the Shifted Target 2X 
Clock occurs just prior to the rising edge of the Target Clock. 



O Internal Master Clock 
® EKternal Master Clock 
® 



Delay: 16.5 



Nana Seconds 



j^^^^l [ Cancel ] 



Figure 12-6. Master Clock window. 

The delay values specified in the Master Qock window are 
relative values and do not indicate an absolute phase relationship 
between the two clock signals. A delay of zero does not indicate 
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that the clocks are in phase. It only means that the delay cannot 
be decreased any more from this point 

When some initial delay setting is selected, like 15 ns, the Target 

phase relationship similar to that shown in Figure 12-7. The 
dashed horizontal lines represent the threshold voltages. 

The 5 ns internal sampling mode can be used to determine the 
exact phase relationship of the two clocks. Normally, in 5 ns 
internal sampling mode, the analyzer samples data on each edge 
of the intenml 10 ns clock. Since the internal timebase clock has 
been replaced with the Shifted Target 2X Clock, the analyzer 
will sample data on each edge of the Shifted Target 2X Clock. 



Shifted Targat. 
2X Clock 



Target Clock 



Sampled Target Clock 




SMftetf Target 2X 
Clock 




Target nock 



Samplad Target Dock 



ft t ♦ t ? i i 



Figure 12-7. Clock signal relationships 
with arbitrary delay setting in the Master 
Clock window. 



Figure 12-8. Clock signal relationships 
with calibrated delay setting in the Master 
Clock window. 



Changing the delay value shifts the Shifted Target 2X Clock 
relative to the Target Clock. As the delay value is changed and 
the analyzer samples the Target Clock in 5 ns internal mode, 
most of the time the Sampled Target Clock waveform in the 
Timing Display will show the Target Clock as two O's followed 
by two I's (see Figure 12-7). 

to be three O's followed by a 1, as shown in Figure 12-8. This 
will mean that an edge of the Shifted Target 2X Clock occurs 
just prior to the rising edge of the Target Clock. At this delay 
setting, the data appearing just prior to the rising edge of the 
Target Qock will be savoi when the analyzer is used in external 
clocking mode (see Figure 12-5). 

Note that adjusting the threshold of the data probe that is used to 
sample the Target Clock will have an effect on the Sampled 
Target Clock waveform. The higher the threshold, the more 
chance you have of getting three O's and a 1. 

There may several delay settings that result in the sampled Target 
Clock waveform having three O's and a 1. In this case, the 
highest setting should be used if the analyzer will be collecting 
data on the rising edge of the Target Clock, and the lowest 
setting should be us^ if the analyzer will be collecting data on 
the falling edge of the Target Clock. 
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Once the best delay setting has been determined, the clocking 
mode can be changed from 5 ns intemal mode back to extemal 
mode in the Channel Setup menu, and data can be collected from 
the target system using standard extemal clocking techniques. 

An alternate method of calibrating delay is to record the clock 
signal using the 10ns selection (rising edge of the ECL Clock In 
signal). 

To sample on a rising edge, increase the delay until the first 
recorded value of "all zeros" appears. Then, continue to 
increase the delay until a "1" appears in the recording. Decrease 
the delay by 0.5ns and the setup and hold combination is 
reduced to < 4ns. 

You can also sample on a falling edge by repeating the above 
procedure; however, look for all "ones" initially then increase 
the delay until the first "zero" appears in the recording. 
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The CLAS 4000 chassis can be conttoUed over three different 
interfaces, SCSI, RS232, and Gi'iti. Nomiaiiy, the SCSI 
interface is used to control the CLAS 4000 from the computer, 
but some applications may require using one of the other 
interfaces. For example, if you want to set up an automatic test 
station, you may want to use the GPIB interface to control all of 
the instruments from a central computer. 

The operating system inside the CLAS 4000 chassis can be 
controlled by two types of commands, ASCII and Block. 

/\OV— U. CUlllliUUlUd cue SUlligS Vi. rivJv-'JJ. wAMJ.u.wfcwj.c» uxwi. iv^*** 

words and parameters. These are discussed in more detail in the 
ASCII Commands section of this chapter. The Block 
commands are sent as blocks of binary data containing codes for 
the various command functions and parameters. See the Block 
Commands section of this chapter for more information. 

All three interfaces are monitored by the operating system inside 
the CLAS 4000 chassis, and both types of commands can be 
sent over any interface. The RS232 and GPIB interfaces are 
discussed in the following sections. 



RS232 interface Using the RS232 interface 



The RS232 interface can be used by connecting a serial cable 
from the RS232 port on the CLAS 4000 chassis to a modem, 
computer, or dumb terminaL The cable must be a null modem 
cable vwred as shown in Figure 13-1. 



TXD 



TXD 




Figure 13-1. Null modem cable wiring diagram. 
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The RS232 parameters are shown in Table 13-1. The default 
parameters are 9600 baud, 8 data bits, no parity, and 1 stop bit. 
The RS232 software uses XON/XOFF handshake in ASCII 
mode, and RTS/CTS in block mode. By default, the echo 
feature is enabled in ASCII mode and disabled in block mode. 



Setting 


Range 


Default 


Baud rate 


I10-38.4K 


9600 


Word length 


5 - 8 bits 


8 


Stop bits 


0.5-2 


1 


Parity 


None, Even, Odd 


None 


Protocol 


XON/XOFF, 
RTS/CTS 


XON/XOFF 



Table 13-1. RS-232 Parameters 



When a host computer is connected to the CLAS 4000, it can 
control the data flow using its RTS output. By deasserting the 
CIS (input) on the CLAS 4000, the host teUs the CLAS 4000 
not to send. Likewise, when the CLAS 4000 deasserts the 
host's CTS, it wants the host to stop sending. The CLAS 4000 
asserts and deasserts this signal with its RTS output It expects 
the host's CTS (input to the CLAS 4000) on pin 5 of the RS232 
connector. 

When the CLAS 4000 is first powered on, it defaults to ASCII 
mode. If a host wants to change to block mode, it has to send 
an ASCn string of "BLOCK" followed by two null characters 
and a <CR> to the CLAS 4000. To change from block mode to 
ASCII mode, the host must send the appropriate block command 
to the CLAS 4000. 

When a terminal is connected to the RS232 port on the CLAS 
4000, the RS232 software has the intelligence to recognize 
different types of terminators. The terminators can be CR, LF, 
orCR/LF. 

GPIB interface Using the GPIB interface 

The CLAS 4000 GPIB is implemented according to the IEEE 
Std 488-1978 pubUshed November 30, 1978 by lEE under 
"IEEE Standard Digital Interface for Programmable 
Instrumentation." Table 13-2 shows the capabilities supported 
by the implementation. 

After initialization, the device will be set according to the 
information saved in the CMOS RAM. This wiU not be done if 
CMOS has not been initialized or has been corrupted. After the 
device is set up, it is ready to process a command from a 
controller on the GPIB bus. If the device has been initialized to 
"talk only" mode, it will not respond to conraiands. It is 
necessary to change this setting from the RS232. The default 
parameters are shown in Table 13-3. 
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Parameter 


Capability 


Source Handshake 


(SHI) 


Complete Capability 


Acceptor Handshake 


(AHl) 


Complete Capability 


Talker Function 


(T5) 


Basic Tall^ 
Talk Only 
Unaddress if MLA 


Talker Function with Address 
Extension 


(TEO) 


No Capability 


Listener Function 


(L3) 


Basic Listener 
Listea Only 
unaiuuress ii jvli a 


Listener Function with Address 
Extension 


(LEO) 


No Capability 


Service Request 


(SRI) 


Complete Capability 


Remote Local Function 


(RLl) 


Complete Capability 


Parallel Poll Function 


(PPl) 


Remote Configuration 


Device Clear Function 


(DCl) 


Complete Capability 


Device Trigger Function 


(DTI) 


Complete Capability 


Controller Function 


(CO) 


No Capability 



Table 13-2. GPIB interface capabilities. 



Setting 


Range 


Default 


Mode 


Talk Only, Listen 
Only, Talk/Listen 


Listen only 


Address 


0-30 


N/A (15 in Talk/List.) 


Terminator 


CR, CR/LF 


CR/LF 


EOI Output 


ON. OFF 


ON 


Data mode 


ASCn, Block 


ASCII 


Transparency 


Trans., Non-Trans. 


Non-transparent 


Allowable transfer time 




20,000 ticks 



Table 13-3. GPIB default parameters. 

The GPIB driver has a certain amount of intelligence built into it. 
When no task is using it for data transfer, it will respond to 
ASCn or Block commands. After a command has been received 
and passed on to the upper layer of the CLAS 4000 operating 
system, tfie driver goes into "data mode." It treats incoming or 
outgoing bytes as data until the upper layers of software tell it 
tiiey have completed processing tiie command. 

This device is implemented using interrupts and DMA. The 
transfer rate approaches 1 MB/sec if it is connected to another 
device that uses DMA. The limiting factor is always the slowest 
device on the bus. 

According to the IEEE 488 Standard, the maximum number of 
addressable devices on the GPIB bus is 31. This address mode 
applies only in "talk aiKi list«i" mode. Th^-e are two other 
mode implemented, "talk only," and "listen only." When used 
as a "talk only" device, the CLAS 4000 can only send data out 
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It cannot receive commands thix)ugh the GPIB. This mode is 
used to dump out data to the printer, for example. 

The other mode that may be used is "listen only." This might be 
used to receive the same commands as another CLAS 4000 so 
that a user at a remote location will know what is happening to 
the originating CLAS 4000. 

Connecting the CLAS 4000 to another CLAS 4000 system or a 
host controller requires a standard GPIB cable. The connector 
on the CLAS 4000 is female and is located on the front panel of 
the chassis. The instrument can be operated locally or from a 
remote station. 



ASCII Using ASCII commands 
Commands 

You can control the basic functions of the CLAS 4000 with a set 
of ASCn commands. The commands do not allow manipulation 
of data, or detailed changes in setup. For these functions, 
consult the factory to determine which special utility or custom 
development will best serve your needs. 

When you are properly connected to the CLAS 4000, you can 
send the string, "HELP* to receive a list of commands. 



Catalog of ASCII commands 



ARM {n} This conraiand is used to arm the specified logic analyzer. 

AUTO ARM {n} This command is used to arm the specified logic analyzer. Each 

time the logic analyzer completes a recording it will be re-armed 
unless a compare causes it to stop. 

BAUD parameter This command is used to set the baud rate for the RS232 device. 

If no parameter is specified, the current baud rate is displayed. 

BDUMP databoard# [starting sample (1-sample depth)] 

Bdump is used to display captured data on a terminal device in 
ASCn format. It dumps out data for all the channels on a single 
data board. 



CLKSELECT dasic# This command is used to display which clocks are used for each 

channel of the logic analyzer. 



CONFIG {wwww xxxx yyyy zzzz} 

This conunand is used to set or display the logic analyzer 
configuration (i.e. the data boards associated with it). If no 
parameters are specified, it will return the configuration of the 
system. 
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Example: CONHG ab 

This command would assign data boards a and b to logic 



DAT ABIT parameter 



DATE 



ECHO {on/off} 



EOI parameter 



PROBE 



KILL task# 



LISTEN ONLY 



MLA {address} 



MTA {address} 



OUTPUT parameter 



^ — - 



This command is used to set the number of data bits for RS232 
device. The system supports 5, 6, 7 and 8 data bits. If no 
parameter is specified, the current data bit number is displayed. 

This command displays the current date in month/day/year 
format It prompts the user to enter the desired date. If a new 
date is not entered, the current date is retained 

This command is used to set echo mode for RS232 device. The 
parameters supported are "on" and "off' . If no parameter is 
specified, the current echo state is displayed. 

This command is used to set the EOI mode for the GPIB device. 
The parameters supported are "on" and "off." If no parameter is 
specified, the current EOI mode is displayed. 

This command wiU cause the status of the probe ID buttons to be 
continually displayed on a terminal screen. 

The format of the output is a row of sixteen numbers 
representing the sixteen possible data probes. The first number 
represents data board D, probe Z. The second number is for 
data board D, probe Y. The last number is for data board A, 
probe W. The numbers are normally all "zero." When a probe 
ID button is pushed, the corresponding number changes to a 
"one." Press <esc> to quit. 



TTiic nrwn 



imand is used to kill the downloaded application task. 
The task and associated exchanges, if any, will be deleted. If the 
task does not exist, an error message will be displayed. 

This command is used to set mode for GPIB device. The 
parameter must be "ONLY*. If no parameter is specified, an 
error code will be returned. 

This command is used to set my listen address for the GPIB 
device. The address range is from 0 to 3 1 . If no address is 
specified, the current listen address is displayed. 

This command is used to set my talk address the for GPIB 
device. The address range is firom 0 to 31. If no address is 

specified, the cuffent talk address is displayed. 

This command is used in redirecting output to a specified device. 
The parameters supported are GPIB and RS232.If no parameter 
is specified, the current output device is displayed. 
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PARITY parameter 
QT 

RESET parameter 

RESTART 
STATUS parameter 



STOP {n} 



STOPBIT parameter 



TALK parameter 



UNLOCK device# 



VERSION 



This command is used to set the parity mode for the RS232 
device. The system supports "none," "odd" and "even" parity 
modes. If no parameter is specified, the current parity bit is 
displayed. 

This command displays the current time in hour/minute/sec 
format It prompts the user to enter a new time. The current 
time is retained if no new time is specified. 

This command is used to re-initialize I/O devices.The parameters 
supported are "GPIB," "RS232" and "ALL'. If "ALL" is 
specified, both "GPIB" and "RS232" devices are initialized. 
Devices are initialized using the current setup parameters. 

This command is used to restart the CLAS 4000 firmware 
system. 

This command is used to retrieve the status information of the 
CLAS4000 firmware system or individual device. The 
parameters supported are "SCSI," "GPIB," "RS232," "1," "2," 
"3," "4," and "SYSTEM". If no parameter is specified, an error 
code will be displayed. 

This command is used to stop the specified logic analyzer. If the 
logic analyzer is not armed, an error message will be displayed. 

This command is used to set the number of stop bits for RS232 
device. The system supports "0.5," "1," "1.5" and "2" stop bits. 
If no parameter is specified, the current number of stop bits is 
displayed. 

This command is used to set the mode for the GPIB device. The 
parameters supported arc "ONLY" and "LISTEN". If no 
parameter is specified, an error code will be returned. 

This command is used to unlock a device (SCSI, RS232 or 
GPIB) that has been locked out because another controller sent 
commands to the CLAS 4000. This happens ,for example, 
whenever the GPIB port receives commands from a controller. 
If no parameter is specified, the current device will be unlocked. 
Then commands wDl be allowed from that unlocked device. 

This conmiand is used to retrieve the CLAS4000 firmware 
version number. The version number and date will be 
displayed as an ASCII string. 



ZDUMP la# [starting sample (1 -sample depth)] 

Zdump is used to display captured data on a terminal device in 
ASCn format It will determine how many channels the logic 
analyzer contains, so the display will vary in width and length. 
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Block Using block commands 
Commands 

Block commands are low level binary commands that can be 

nc<a/4 ffs nnrttirA sill fVi<» fiirK^tirknc rvf f Vi#» A Q Af\r\r\ Thf^xr 

more flexible than the ASCII commands, but they are more 
complicated to use. Each command is in the form of a block of 
binary data. Various bytes specify the different commands and 
parameters. 

To use the Block commands, you must write a program on your 
host computer to form and send the binary blocks. For 
commands that return information, your program must receive 
the data and put it in a usable form. 

The Block commands are best suited for a completely automatic 
test setup with a host computer controlling the entire 
environment A variety of software programs and tools have 
already been written to perform a variety of fimctions. Consult 
the factory for more information. 
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Appendix A: Command Key Shortcuts 



combine holfing the Command key ( i§ ) and striking another 
key. Use the keyboard to execute these commands quickly, 
without having to use the mouse to pull down menus. 



File Menu: 



Load... 

Close 

Saue 

Print Long 
Quit 



9€ L 

n ui 

9€ S 
P 

96 Q 



Edit Menu: 



Undo 

Cut 

Copy 

Paste 

Insert 

Duplicate 

Select Rll 



9§ Z 
K 

9§ C 

9§ U 

9§ I 

9€ D 

§1 R 



Control Menu: 



Windows Menu: 



Shoui/Hlde Conflg. §§ E 



Tile LDindouis T 
Stack UJindouis S€ V 



State Options Menu: 



Find 

Compare 
Go to CI 
Go to C2 



§§ F 

9€ 1 
9€ 2 
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Timing Options 
Menu: 



Compare S§ ^ 

Group 9§ G 

Ungroup §§ U 

Uertical E»pansion: 

Increase <option> i 

Decrease <option> T 

Horizontal Eupansion: 

Increase <option> -> 

Decrease <option><- 



Alphabetical Listing: 



Select nil (Edit) 


9€ 


R 


Copy (Edit) 


d§ 


c 


Duplicate (Edit) 


9€ 


D 


Shoui/Hide Config. 






(Control) 


9€ 


E 


Find (State Options) 


§€ 


F 


Group (Timing Opt.) 




G 


Insert (Edit) 


§e 


1 


Load (File) 




L 


Print Long (File) 




P 


Saue (File) 


d§ 


S 


Tile (Ulindows) 




T 


Ungroup (Timing Opt. 


.)§§ 


U 


Paste (Edit) 


% 


U 


Close (File) 




U) 


Cut (Edit) 


§§ 


» 


Stack (Ulindouis) 


§§ 


V 


Undo (Edit) 


9€ 


z 


Compare (State & 






Timing Options) 


l§ 




Go to CI 






(State Options) 


§§ 


1 


Go to C2 






(State Options) 


S€ 


2 
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Warranty 



Inspection 



Assistance 



This BIOMATION equipment is warranted against defects in 
materials and workmanship for a period of one year from date of 
shipment Any floppy disk or hard disk drives attached to or 
contained within tMs equipment are warranted for 90 days from 
date of shipment. BIOMATION Corporation will repair or 
replace products that prove to be defective during the warranty 
period. 

Warranty service must be performed at a BIOMATION 
authorized service facility. The customer must call 
BIOMATION's Customer Service department at the toll-ftee 
number listed in this Appendix and obtain a Return 
Authorization number prior to returning the unit for service. If 
the unit fails within 30 days of the shipment date, BIOMATION 
will pay for all shipping charges related to the repair of the unit. 
Units under warranty, but beyond the 30 day shipment period 
should be sent to BIOMATION, prepaid, and BIOMATION will 
return the unit prepaid. The customer must pay all shipping 
charges for units out of warranty. Misuse of, abuse of, or 
tampering with this unit will, at the discretion of BIOMATION, 
cause this warranty to be null and void. 



Remove the Unit from its shipping container and inspect for any 
damage that might have occurred during shipping. Refer to the 
shipping papers to verify that all items listed were received. Do 
not operate unit if it is damaged or incomplete. File a claim with 
the shipping firm. Notify BIOMATION Corporation Customer 
Service Department BIOMATION will repair or replace the unit 
without waiting for settlement of the claim against the carrier. 



For assistance with this product, call BIOMATION Customer 
Service on the nationwide toll-free hot-line number; (800)538- 
9320, FAX (408)988-1647. 
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Appendix C: Specifications 



Input Configurations 



The CLAS 4000 has several possible configurations. The 
number of available channels and the sample memory depth vary 
depending on the number of data boards installed and the sample 
rate. 



Samoie Rate 


1 Board 


2 Boards 


3 Boards 


4 Boards 


<50MHz 
Internal or External 


96 Channels 
4K Samples 


192 Channels 
4K Samples 


288 Channels 
4K Samples 


384 Channels 

A tr o 1 


100 MHz 
Intemal 


48 Channels 
8K Samples 


96 Channels 
8K Samples 


144 Channels 
8K Samples 


192 Channels 
8K Samples 


200 MHz 
Intemal 


24 Channels 
16K Samples 


48 Channels 
16K Samples 


72 Channels 
16K Samples 


96 Channels 
16K Samples 



Power Requirements 

Input Frequency: 
Input Volts: 
Input Power: 
Fuses/Rated Voltage: 



50 or 60 Hz 

90 to 135 Vac or 180 to 270 Vac, Switch Selectable 
950 Watts with fiill complement of Data Boards. 



Voltage Rang e Fuse 

90 Vac to 135 Vac 3AG, 10 Amp 

180 Vac to 270 Vac 3AG,5Amp 



Controller 

Device: 
Memory: 
Floppy Drive: 
Hard Disk: 

Monitor 
Mouse: 



Macintosh H™* 

4 Megabytes of RAM 

3 1/2" 800k External drives via Apple disk interface 

Intemal 20 Megabyte Hard Disk Drive standard, 40 or 80 
Megabyte optional. External hard drives optional. 

13 inch, 640-by-480-pixel RGB 

Apple™** Desktop Bus (ADB) interface 



* Macintosh is a trademark of Mcintosh Laboratories, Inc. 
** Apple is a registered trademark of Apple Conq)uter, Inc. 
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Speaker 

Keyboard: 

Printer: 

Modem: 

Interfaces: 



8 ohm standard mini-phone jack 
Synchronous serial, Apple Desktop Bus (ADB) 
Appletalk interface, Image Writer n or LaserWriter 
Appletalk interface 

Two 8-pin mini-circular serial (RS-422) ports, one DB-25 SCSI 
port, two Apple DeskTop Bus ports, six NuBus internal slots 
supporting full 32-bit address and data lines 



Optional Controller 
Interfaces 

SCSI: 



RS232-C: 

GPIB (IEEE - 488): 

Power: 

Environmental 
Limits 

Ambient Temp: 
Relative Humidity: 
Max Wet Bulb: 



(Small Computer System Interface) 25 pin Apple, in parallel 
with 50 pin Standard interface 

Serial interface, 38.4k baud maximum 

(General Purpose Interface Bus, GPIB), Talker/Listener 

Four +5V and -5.2V @ 300 mA Auxiliary power 



OPERATING; 39 to 1 15 Degrees F (4 to 46 Deg. C) 
STORAGE; -8 to 1 17 Degrees F (-20 to 50 Deg. C) 

OPERATING: 20% to 80% 
STORAGE; l%to95% 

OPERATING; 78 Degrees F (25 Degrees C) 
STORAGE; No condensation (Warning; before powering up, 
wait two hours for aclimatization after moving unit from cold to 
warm location) 



Signal Inputs/Outputs 

Global Link IN BNC: TTL Level Link Out Signal (High=Enable) 



Sync Clock IN: 
Global Lmk OUT BNC: 



ECL Level System Clock Input at 50% Duty Cycle and 2x the 
sample frequency 

TTL Level Link Out Signal (High=Enable) 
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Appendix C Specifications 



Local Triggers Out: 
Probe Test: 



Four outputs, TTL Level (ffigh = Enable) 
24 Channel Continuous TTL Level Pattern 



Probe Specs 

Input Resistance: 
Input Capacitance: 

Input: 
Min. Pulse Width Out: 
Min. Swing for Output: 
Threshold Variance: 

Input Compensation: 
Thresholds: 



Polarity: 



1 megohm referenced to threshold 

< 6pF (< 15 pF with flying leads) Input resistance my approach 
500K ohms at voltages exceeding +15 volts from threshold. 

±50 volts, peak 

>100 MHz, OR 5 ns max (3 ns typical) 
Threshold ± 0.20 V maximum 

±15 MV maximum between input signals on one probe ±30 MV 
maximimi on any two probes 

Even to 20% overcompensated to account for probe loading 

Thresholds are independently selectable for each group of 12 
inputs. 

TTL, +1.4 volts 
ECL, -1.3 volts 

Variable Thresholds may be set from -9.99 to +9.99 Volts in 
0.01 Volt increments. 

Accuracy of all threshold voltages is ±30 mV. 
+ or - is selectable for each signal 
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Appendix D: Multianalyzer Operation 




/± aiv/ uiv v_-i— Akj —T\j\j\j ajr otwuA 



when it is configured with up to four independent logic analyzer 
units contained on a single chassis. 

The user's Macintosh System must meet the following memory 
requirements when the CLAS 4000 is configured for multianalyzer 
operation: 

2 Analyzers (LAI and LA2) 5 MegaBytes RAM 



4 Analyzers (LAI, LA2, LAS and LA4) 8 MegaBytes RAM 

Each LA operates independently and may contain a different 
channel setup, trace control, clocking scheme and time stamp 
indication as determined by the user. 

The multiple analyzers interact to generate recorded data. This 
application feature is especially useful for testing target systems that 
involve simultaneous operation for two, three or four subsystems. 

Separate Timing and State display windows are presented for each 
LA. These displays are viewed separately or simultaneously. Each 
sample is timestamped for correlation. 



3 Analyzers (LAI, LA2 and LAS) 



8 MegaBytes RAM 
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A T^*.T ^lon explains how to assign Data Boards of the CLAS 4000 

CUIM !• lu U K ATION to one or more logic analyzers, and how to choose names for the 

analyzers to suit your specific problem solving needs. Go to the 
control menu and select the Show Configuration menu item. This 
will display the Configuration window of Figure D-1. 

Assigning Boards To assign the Data boards needed for one or more logic 
analyzers, drag the board icons from the lower panel of the 
window to the analyzer name in the upper panel. The default 
configuration shows the existing boards assigned to respective 
Logic Analyzers. 



TimeStomp: 



CLBS 4000 Configuration 



lEli 



40ns 



lim« f!ngrtrrj(ln1(i ..| Help }: 



LA 1 



SletC 



The Lo g ic Anal y zers 
LA X LA X 



□ 



□ 



LA X 

□ 



Slot A 



96 ehni data bd 



Unessi q ned Boards: 
Slot B Slot C 



96 ehni data bd 



96 ehni data bd 



Slot D 



96 ehni data bd 



Figure D-1. Configuration Window 

You can assign all your data boards to a single analyzer as long as 
they are kept in contiguous order. For example, you could drag 
boards from slots B, C and D up to LA 1 and have 288 channels, 
but you could not assign boards from slots A, B, and D to LA 1, 
and leave the board from slot C unused. Assigning more boards to 
a logic analyzer increases die number of usable channels, at a rate of 
96 per board. 



Various high performance clocking schemes can reduce the number 
of available channels while increasing the memory depth. For 
example, in 100 MHz (10 ns) and 200 MHz (5 ns) intemal clocking 
modes, the number of available channels per board is reduced by a 
factor of 2 and 4 respectively. In these modes, the sample memory 
depth increases by the same factors. Table D-1 shows the 
relationship between sample rates, channel count, and memory 
depth. External clock signals must be included in the channel count, 
and Latch clocks can also affect the number of channels available. 
See Chapter 5 for more information on clocking modes. 

The channel reductions are actually done across each half of the data 
board, not across the whole board. For example, with a one-board 
analyzer in 100 MHz intemal clock mode, you can use only half of 
the total channels. You can use any 24 channels out of the lower 48 
and any 24 channels out of tiie upper 48. In 200 MHz mode, you 
can use any 12 channels from the lower half of the board, and any 
12 channels from the upper half. Keep in mind that the whole board 
(in fact, the whole analyzer) must be clocked at the same rate. 
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Table D-1. 



Configuration Combinations 



Sample Rate 1 Data Board 

200 MHz 24 Channels 

Internal 16K Samples 

100 MHz 48 Channels 

Internal or External 8K Samples 

<50 MHz 96 Channels 

Interna! or Externa! 4K Samples 



2 Data Boards 

48 Channels 
16K Samples 

96 Channels 
8K Samples 

192 Channels 
4K Samples 



3 Data Boards 

72 Channels 
16K Samples 

144 Channels 
8K Samples 

288 Channels 
4K Samples 



4 Data Boards 

96 Channels 
1 6K Samples 

192 Channels 
8K Samples 

384 Channels 
4K Samples 
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?\j4r*^^^^^ NAME/ To Name a eonfigured logic analyzer or see 
^^^^ information on it, select the icon for the logic analyzer in the 

Configuration window, and when the Info button becomes 
enabled, click it. An Information dialog box Figure D-2 opens. 



ID^B Machine Info [LR 2] 



1 Mini A 

I ■■Kii y 


Default Name ^ 


t eoeo 0 


LR 2 


Kind: 


1 92 channel Logic Analyzer 


Depth: 


4,096 samples 


Vher«: 


CLAS 4000 (SCSI 4) 


Slots: 


B&C 


Type: 


CLK = Internal 40 ns 


« Preu 


NeKt » 





Figure D-2. Machine Info Dialog Box 



The Kind item tells you the maximum number of channels available 
at 50 MHz speed. 

The Depth item tells you the sample memory depth of LA2 when it 
is used in standard clocking mode (i.e. not interfaced for high-speed 
sampling). 

The Where item tells you the SCSI address (ID number) used bv 
LA2. ^ 

The Slots item tells which slots in LA2 contains a data board. 

The Type item tells you the speed of the LA in standard sampling 
mode. 

Click the Next and Previous buttons, if they appear, to see the 
board mfo for other boards installed in Slots A through D of the 
CLAS 40(X). 
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CHANGING NAME To Change the Name of the logic analyzer, click the 

Default Name checkbox to uncheck it. An editable text field 
appears around the default name. (Figure D-3) 



la 



Machine Info [LR 2] 



iiiiii 

mail 

nnnn, 



•■iiii 
' iifiii 
I nooB 



Default Name □ 



Lfi 2 



Kind : 1 92 channel Logic Analyzer 
Depth : 4,096 samples 



Vhere : CLAS 4000 (SCSI 4) 
Slots : B & C 



Type : CLK = Internal 40 ns 



« Preu 



NeKt » 



Figure D-3. Analyzer Name Change 



Change the name to whatever you want; it can reflect the data 
sampling method of the analyzer (internal, extemal clock, or 
transitional sampling), or it can refer to a particular target, or 
anything else that distinguishes it from other analyzers in use. 

The Kind item tells you the maximum number of channels available 
in a given logic analyzer at 50 MHz speed. 

S creen ^ The choices you make in the Configuration window affect all other 

Interaction screens, both senip windows and State/Timing displays. The name 

you choose for each logic analyzer appears in all screens. 
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MICROPROCESSOR 
ANALYSIS 
PACKAGE (MAP) 
CONSIDERATIONS 



The multianalzyer configuration permits a different Microprocessor 
Analysis Package (MAP) to be driven by each LA. The software for 
this optional accessory must be installed. The State and Timing 
displays for each target system can be viewed simultaneously to 
compare results from recorded information. Example Data Displays 
for 80386 and 88100 MAP Disassemblers are shown in Figure D-4. 
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Figure D-4. All Cycles Display, 80386 and 88100 MAP 



MULTIANALYZER SETUP 



Timestamp 



Assigning 
Timestamp 



The Timestamp is a value assigned to each sample which records the 
time that each sample is stored. This value begins at zero and is 
incremented in chronological order. The Timestamps can be 
disnlaved as cnmnlarivft rim<* frnm n cTv»Hfir cQTnr»lp> r*r Hplto t\mo 

between samples. The Timestamp is 16 bits wide and can have an 
LSB value from 40 nsec resolution to 500 ms. For very long time 
intervals, the 16-bit Timestamp can measure times up to several 
seconds. The resolution selected is determined by the desired 
measurement. 

The Timestamp is particularly useful in relating to the time and order 
of events in the muManalyzer configuration where signals are 
monitored simultaneously. Data for these multiple recordings can be 
presented on the screen simultaneously. 

To assign the Timestamp resolution (LSB value) to multianalyzers, 
go to the Configuration window. Pull down the Timestamp 
submenu (Figure D-5) which provides choices for nanoseconds, 
microsecond, and millisecond. Select one of these choices for the 
timestamp resolution. 
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Figure D-5. Timestamp Submenu 
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Time Cursor The Time Cursor (TC) alignment allows the user to adjust the 
Alignment Time Cursor for two or more logic analyzers so that the Correlation 

Cursor is always in the same place in time across all analyzers. This 
adjustment is accomplished by changing the absolute start count of 
each analyzer using the Time Alignment Dialog Box as described in 
subsequent paragraphs. 



TIME RLIGNMENT 

Manually define the upper bits of the absolute time stamp counter 
beloui for proper time alignment if rollouers may haue occurred. 
Reduce time stamp resolution for future recordings to reduce the 
possibility of a rollover. 
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Figure D-6. Time Alignment Dialog Box 

Timestamp When the Enable Time Correlation menu item is selected from the 

Register Control menu, the timestamp buffer from each active analyzer is 

aligned in a common time frame. This is possible because the 
timestamp register is common to all multianalyzers in the chassis. 
The timestamp register is 16 bits wide. It starts running before the 
muWanalyzer is armed. Therefore, the actual timestamp start value 
that you will get in practice may be any value. 

Timestamp 

Normalization When the analyzer datasets are brought back to the host they are 

normalized. In single analyzer mode, Enable Time Correlation is off 
and each timestamp buffer is normalized to start at 0 time. 
However, in Time Correlation Mode, only the analyzer with the 
lowest absolute start count (Hexadecimal timestamp value of first 
sample taken) will be normalized to 0 time. We will call this 
analyzer the Base Analyzer of the multianalyzer set. The data set for 
Secondary Analyzers will be normalized to the data set of the Base 
Analyzer. 



Timestamp In practice, the timestamp register may roll over during the sample 

Register acquisition. In fact, in a muManalyzer system, a Secondary 

Rollover Value Analyzer might not take a sample until the timestamp register has 

already rolled over. In this case, the real Secondary Analyzer would 
appear to have started first because its absolute start count is lower 
than the Base Analyzer (e.g., where the Base Analyzer start count 
could be FFFF(hex) and the Secondary Analyzer could start 3 
counts later at 0002(hex). In this RARE case, you can fix the 
problem by adding a rollover to the Secondary Analyzer to make its 
absolute start count l(X)02(hex). This can be done through the Time 
Alignment Dialog, (Figure D-6), 



Time Alignment The Time Alignment Dialog gives you ability to see the timestamp 
Dialog start points of all active analyzer's datasets. It allows you to adjust 

the rollover value of each absolute start count This is RARELY 
- necessary. Under normal user trace control conditions, all analyzers 

will take their first sample within a single timestamp rollover period. 

To change the time cursor alignment, first select the Configuration 
window from the Control menu. Next, go to the Control menu 
again and select the Enable Time Correlation menu item. This will 
activate the Time Align header on the Configuration window. Click 
the mouse on the Time Align header to obtain the Time Alignment 
Dialog Box (Figure D-6). 

Assign a hexadecimal value for the start count of each analyzer as 
follows: 

1 . Select a Base LA so that its first recorded sample is the first 
sample of all multianalyzers. 

2. Enter 00 as the absolute start count for the Base LA. 

3 . Adjust for rollover(s) of Secondary LAs other than the Base 
LA. The start count for Secondary LAs will be sequentially 
greater than the Base LA if their rollovers occurred within 
3ie same time period, 

4 . Select the number of rollovers as the absolute start for each 
Secondary LA. Use the sequence of rollovers as a basis for 
determining the associated start count for each LA. 
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Linking Cross-triggering allows each independent analyzer to generate an 

Mliltlanalyzers internal link pulse that is sent out (broadcast) and detected by any 
other configured analyzers in the system. 

The link signal appears to the detecting analyzer within one clock 
transition after exiting the Trace Control level from which it was 
generated. The link remains true for the time the link-generating 
analyzer is in the next level. The link-detecting analyzer may act 
upon detection of just the link, or on the link ANDed or ORed with 
patterns or address ranges. The detecting analyzer may in turn 
generate a new link to any other analyzers for more complex 
triggering scenarios. 

A global link for linking several CLAS 4000 units is 
generated and detected in a similar fashion to the local links 
described previously. The global link signal appears at the 
connector on the fix)nt panel within 280 nsec minimum (280 nsec 
plus 1 sample clock maximum) of exiting the Trace Control 
Level from which it was generated. 

It is necessary to ensure that other analyzers in the system are 
configured and setup properly to detect and respond to the link 
pulse. 

The link pulse can trigger the responding analyzer to begin 
recording, store a predetermined number of samples, broadcast a 
message to other analyzers in the system, or initiate other tasks 
defined by the trace control parameters. The responding analyzer, 
however, must have been setup to initiate the specific task. 

Trace control for the selected analyzer (e.g., LAI) is configured to 
define trigger conditions that generate the link pulse (Figure D-7). 
Detection of the link pulse is shown in Figure D-8. 
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Figure D-7. Generating Link Pulse 



228 




Figure D-8. Detecting Link Pulse 



ARMING MULTIANALYZERS 



Arm Control The Arm Control Setup window is used to define setup conditions 

for arming multianalyzers. The description of setup for Arm 
Control and Run in Chapter 7 is also applicable for the multianalyzer 
configuration where the user must specify the unique setup 
requirement for individual analyzers. 

When Auto Arm conditions are selected, each analyzer re-arms and 
compares independently (e.g., one analyzer may perform 20 
recordings while another performs 102 recordings). 

To open the Arm Control Setup window, pull down the Arm 
Control selection menu and select NEXT (see Figure D-9). The use 
of this window to define setup conditions is described in Chapter 7. 
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Figure D-9. Arm Control Selection Menu 

Run Control The Run Menu, Figure D- 10 is used to arm the analyzer and initiate 

RUN, STOP, CANCEL, and MULTIPLE analyzer operating 
conditions. 

The Status Window (Figure D-11) reports conditions relating to the 
state of each analyzer as follows: 

The LA field indicated which analyzers are present. 

The Status field toggles between "Busy" and "Ready" to indicate if 
the LA is in use or idle. 

The Run Information field defines further LA activity to indicate 
action for "Setting Up", "Arming", "Idle", "Finished-Getting Data" 
"Finished-Data Receiving", and "Finished". 

The ComparerPass field displays the current Compare and Pass 
Count information of the Analyzer. 
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Motion of the waveform symbol at far right side indicates 
communication is present between Macintosh and CLAS 4000 unit. 
The waveform is stationary when communication is interrupted. 
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Figure D-10. Run Menu 



Figure D-11. Status Window 
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TIME CORRELATING All samples on each analyzer have an independent 
MULTIAN ALYZERS timestamp associated with them. All timestamps are of the same 

resolution and use the same source. The 40 nsec resolution 
timestamp is enhanced with interpolation to accurately resolve 
sample-to-sample relationships. 

Time Correlation allows a user to measure the time between samples 
in different LAs. The Correlation Cursor (CC) will appear in 
all State Display and Timing Display windows whenever Time 
Correlation is enabled. The CC is always in the same place in time 
across all analyzers. The timestamp can be A time, absolute time, or 
sample number time. 

The absolute timestamp value is used to place the CC cursor in any 
Data or Timing window by mapping the timestamp value to its 
nearest sample number. 

Enable Time With either the State or Timing display window selected, go to the 
Correlation Control Menu and select the menu item for Enable Time 

C u rsor Correlation (Figure D- 1 2). 

The correlation cursor is presented as a horizontal line (labeled CC) 
on the State display window, and is presented as a vertical line 
(labeled C) on the Tiniing display window. 

When data is presented for multianalyzers, the cursor shown on one 
window (e.g. LAI) can be dragged from one sample number to 
another to observe the time difference between LAI and LA2 or 
placed on a particular sample by typing in the sample number. 

When the CC is moved in one analyzer window, the CC also moves 
in all other windows. The CC may also be moved in one analyzer to 
a position outside the next analyzer. The A Timestamp indication 
will show the actual time from CC to either CI or C2 cursors in any 
of the analyzers. Also, die A Timestamp button can be toggled to 
provide a A Sample indication. The A Sample indication shows the 
number of samples between cursors. 
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Figure D-12. Enable Time Correlation 
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The composite State and Timing display for LAI and LA2 is 
presented in Figure D-13. The resolution of time difference between 
CI and CC is presented for each LA. 
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Figure D-13. Time Correlation for LAI and LA2 
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Appendix E: 100 MHz State Operation 



4000 Logic Analysis System. The CLAS 4000 actually samples at 
up to 110 MHz State with 8K samples per channel. 

SAMPLING METHODS Two External clocking methods, as follows, may be used for 100 

MHz State Operation when state speeds exceed 50 MHz: 

•Timebase Substiuition Method (makes state measurements 
at up to 1 10 MHz, typical). 



Timebase 

Substitution 

Method 



•Latching Method (makes state measurements at up to 100 
MHz). 

The Timebase Substitution method of sampling is used for 
external clocking conditions where the target system clock 
replaces the CLAS 4000 100 MHz internal timebase with the users 
external timebase. To use this method, select 10 nsec as the sample 
rate on the channel setup screen. The user's timebase may be up to 
110 MHz (typical). 

The timestamp resolution is now defined in terms of the user 
timebase in clock cycles. Delta time for the cursors is similarly 
affected. 

A single ECL clock signal is applied to the ftont panel connector 
labeled SYNC CLOCK ECL IN. The ECL clock must have a 50% 
duty cycle. The Timebase Sync Probe (Figure E-1) is used to 
translate the target clock signals to ECL level. The Timebase Sync 
Probe (Product Number A7(X)98) is supplied as an accessory for the 
CLAS 4000. The user's manual for this accessory describes 
procedures for probe connections,operation, and calibration. 

The samples are clocked on the ECL signal. The sample clock 
edge is positioned with a 31.5 nsec delay line in 0.5 nsec increments 
to precisely define the sample point relative to the clock edge. 

Figure E-1. Timebase By using the Delay dialog box (Figure E-2) to position the sample 
Sync Probe point, the sampling can occur on the rising or falling edge of the 

clock. This method reduces the combined set-up and hold time to 4 
nsec or less. 
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Figure E-2. Timebase Substitution for External Clocking 

The triggering condition is affected by the Timebase Substitution 
method. Two samples are evaluated simultaneously by the trigger 
word recognizers. If either sample meets the Store or the Go To 
condition, then the appropriate action is taken. 

Trace Control level-to-level decisions are made on every other clock 
cycle. Pattern recognition is on every clock cycle. The pattern need 
only be present for one clock cycle for action to be taken. 

Loose Sequence triggering is available when using Timebase 
Substitution sampling. Loose Sequence triggering is used to detect 
selected patterns when the selected patterns occur in a specific 
sequence, but not on successive clocks (i.e., where extra patterns or 
events that occur between the selected patterns are ignored). Loose 
Sequence triggering for the Timebase Substitution Sampling Method 
IS shown in Figure E-3. 
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Figure E-3. Loose Sequence Triggering for Timebase Substitution Method 



Latching Method This clocking method employs two latches where both edges of a 
one-half clock frequency signal is used as the clock for each latch 
(i.e. Latch #1 is clocked by the rising edge of the signal and Latch 
#2 is clocked by the falhng edge). 

This method latches the first sample, then records both first and 
second sample simultaneously. The same channels are sampled 
twice (see Figure E-4). The latched samples are clocked on the 
falling edge of the external clock, and both samples are recorded on 
the rising edge (master clock). The clock must be one-half the 
frequency of the target clock. 

A combination of high-speed internal latches and the cross point 
switch cause the sample signal to be interrogated twice. The sample 
is latched at the rising edge of a half frequency clock signal and is 
sampled again on the falling edge. The half frequency clock is 
provided by the target system. 



237 



ini 



Channel Setup [Lfl 1-NeHt] 



IHI 



Sampling: EHternal 



i 



Label:|L Address Address 



RadiH 

Channels 

Polarity 

Cloclced by 



HeH 



I I "e" 1 



|A15-A8e "] |fl15-A99 



++++++++++++ 



+♦♦+++++++♦+ 



Rise elk | | Fall c\k 



LRTCH 0 



LRTCH 1 



Fall elk »( elk 1 /2 frq~ ) 



Rise elk -( elk 1/2 f rq ) 



TRIGGERING 



Figure E-4. Channel Setup with Dual Latches 

The State listing for latching method presents samples displayed 
horizontally in pairs for a total of 8,192 samples or 4096 pairs. 
Each pair has a single timestamp value, where the second sample of 
the pair occurred one clock period after the timestamp value 
associated with the first sample in the pair. 

Both Loose Sequence and Tight Sequence triggering are available 
when using the Latching method of sampling. 



Loose Sequence Loose Sequence triggering is used to detect selected pattems when 
Triggering the selected pattems occur in a specific sequence, but not on 

successive clocks (i.e., where extra pattems or events that occur 

between the selected pattems are ignored). 

Loose Sequence triggering for the Latching sampling method is 
shown in Figure E-5. 



MIM Trace Control Pattern Definition iLfl 1- 


pGlitch Ulldth-j 


L Address R Rddress 


20ns |§ 


HeH 1 Hen | 


eiitch- 


1 - 


Tronsltlon- 


1- 




HHHHHHHHH 


xxxx xxxx 
xxxf) xxxx 
xxxx xxxf) 
xxxB xxxx 
xxxx xxxB 
xxxC xxxx 
xxxx xxxQ 




left R 




right fl 




leftB 




right B 




left C 




right C 


P 2) 



Trace Control iLfl I -NeNtI 



Totkt I 



Ste 



[Tatlcs: 

MHa I 



Looto Sequence Trigger 



PI B!1HH1 II I ! III II ! I 



Condlt Ions 



iPHEDEFlhi Store if input 

until tMt sequence occurs: 
H sample [js 
II semple [Is 



^Icft W*'rlght H) followed later by 
l-ieft B— righTf] 



Rnd a sampl e \jt\ |-»e» C— rigtitC| 

Store during |20^ | @ more sample cloclcs (2 to iSS3S); 
llien Stop . 



Follow tlie 
path R-B-C 




238 



Figure E-5. Loose Sequence Triggering for Latching Method 



Tight Sequence Tight Sequence triggering is used to detect that selected patterns 
Triggering occur in an exact sequence and in succession. 

Tight Sequence triggering can occur on up to 15 patterns arranged in 
a tight sequence. The patterns are found on consecutive clocks. 

evaluated simultaneously by the Trace Control. The latching method 
allows access to the trigger word recognizer for both samples. Up 
to 16 words may be defined and selected for a trigger. 

Tight Sequence Triggering for the Latching sampling method is 
shown in Figure E-6. In this example, five words in sequence are 
selected for triggering. 
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Figure E-6. Tight Sequence Triggering for Latching Method 
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